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From the end of a trail 


a man looks back 


For forty years he trod a trail that ran between 
his office and his home and for forty years made 
every client's problems his problems too. Came 
then the day when for the last time he prepared 
to lock his office door and once more travel down 
that well-worn trail. For the last time too he 
closed the covers of a long-familiar book, and as 
he pondered how that book had served his needs, 
Le Grand J. Woods, Esq. of Corpus Christi, 
Texas, of his own accord sat down and wrote 


to us 


‘Lam retiring from the practice of law— 
but | want you to know how much | have 
enjoyed and appreciated your great 
works. No successful lawyer can get 
along without them and would be very 
foolish to attempt to do so. | feel in- 
debted to Shepard's Citations for 


whatever success | may have had in the 





practice of law for 40 years." 


What greater tribute could we hope to earn? 
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FOREWORD 


In his never-ending quest to control his physical environment, perhaps man’s 
most epochal achievement has been his tapping of the elemental forces within the 
atom. Korn, so to speak, of military necessity barely a decade ago, this innovation 
was immediately conceived to possess enormous constructive as well as destructive 
potential. Accordingly, as martial demands grew less insistent, attention, energies, 
and resources were increasingly turned to exploration of the atom’s peaceful applica- 
tions. More advanced and effective techniques for exploiting atomic energy have 
been devised and refined, and myriad new uses have been investigated and confirmed 
—but of all developments, perhaps the most significant has been the successful 
harnessing of the atom to the generation of electricity, the universal vade mecum 
of a better material life. 

This, of course, is not to say that the day of cheap and abundant atomic power 


has already arrived. Far from it. But it is dawning. Critigal technical obstacles 
have been and are being overcome; and though the surface may He said scarcely to 
have been scratched, sufficient data have been compiled to perm§t educated—and 


optimistic—estimates of feasibility under various assumptions for the not-too-distant 
future. | 

Almost as challenging in its own way as the technical problems faced has been 
the task of devising an institutional framework in which this evolving atomic 
technology may best be fostered, consistent with national security and other com- 
peting policy interests, The Atomic Energy Act of 1954 represents at least an interim 
solution, and it is primarily to an examination of some of its more salient and con 
troversial features that this symposium is directed. 

Since termination of military control in 1946, direction of atomic energy matters 
has largely been vested in the Atomic Energy Commission. Originally launched as 
an operating agency, the Commission has since acquired, by virtue of the 1954 act, 
regulatory and promotional duties as well. This confusion of functions has caused 
complications and has raised some question as to the propriety of the Commission's 
administrative structure and organization for its new role in atomic power develop- 


ment. 
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Individuals and special interest groups other than the Atomic Energy Commis- 
sion have also had a hand in shaping our atomic energy policies—most prominently, 
Congressional Joint Committee members, military officials, and the President and 
his advisers. Their philosophies, their interrelationships, and the effectiveness with 
which they make themselves felt profoundly have influenced and will influence 
the course of atomic power development. 

One of the most difficult and delicate problems in this area, because of its ex- 
tensive ramifications, has been determination of the manner in and the conditions 
under which the results of extensive publicly-sponsored nuclear research should be 
made available to private interests, Unearned increments, in the form of technical 
know-how, were accruing to the large atomic energy contractors, further enhancing 
their inherent comparative advantage in this infant industry. Some equalizing 
mechanism was strongly indicated, and the information control and patent pro- 
visions of the 1954 act have been the guises it principally assumed. The extent to 
which these provisions have successfully accommodated the somewhat antithetical 
values of national security, broad dissemination of technical information, and stimula- 
tion of rapid technological advancement, however, seems to be open to some question. 

Not surprisingly, in light of its pervasive significance, atomic power development 
has acquired strong political overtones, both domestically and internationally. The 
always-explosive public-power issue has intruded itself via the preference provisions 
of the 1954 act, which, although somewhat attenuated, have a not inconsiderable 
import for the future. And the international implications of atomic power develop- 
ment—its interaction with our foreign policy and the manner in which it can and 
should be employed to further both our national interests abroad as well as the 
cause of world peace—are perhaps the most crucial aspect of this whole subject. 

Finally, there is the problem in our federal system of precisely defining the re- 
lationship between the national and state governments and accurately delineating 
the proper scope of operation of each so as most effectively to create a “climate” 
conducive to optimal development of this new technology. 

This symposium is not—nor, indeed, does it pretend to be—exhaustive, even in 
these few areas it touches. Nevertheless, it is hoped that it will limn, however 
skeletally, the outlines of atomic power development to date and in the foreseeable 
future, conveying some of its technical, administrative, economic, legal, and political 
flavor, and thus promoting greater understanding and appreciation of the bright 


promise this imminent revolution portends. 
Metvin G. Simo. 





THE FACTS OF ATOMIC POWER DEVELOPMENT: 
SOME ASPECTS OF NUCLEAR POWER ECONOMICS* 


Decsert M. Leppxet 


I 

Before discussing the economics of atomic power development, it seems desirable 
that fundamental concepts and terminology be established and defined in terms 
comprehensible to the nontechnical reader. Accordingly, this discussion will be 
prefaced by a brief description of the fission process and the type of mechanical 
gadgetry which accompanies its commercial utilization. 

In the production of electrical energy today, we customarily use such fossil fuels 
as coal, oil, and gas, from which, by chemical reaction with the oxygen of the air, 
heat energy is released. This heat energy is used to boil water and produce steam. 
The steam, in turn, is passed through a turbine, the rotating shaft of which is 
coupled to a generator which produces electricity for transmission to consumers. 

Where nuclear fuels—uranium and plutonium—are used, the pattern is quite 
similar. Significant changes, in fact, are found only in the steam generating unit 
reflecting the fact that heat energy is here released not as a result of a chemical 
reaction, as is the case with fossil fuels, but as a result of a nuclear reaction called 
fission, in which the basic elemental characteristics of the atom are changed. 

Briefly, fission is that reaction in which a neutron strikes the nucleus, or center 
of a fuel atom, causing it to split into two separate atoms. As the rupture occurs, 
heat energy is released, and two to three new neutrons are emitted. These neutrons 
may then go on to split other fuel atoms, initiating a chain reaction. 

Since the neutrons emitted when an atom is split may be captured by non 
fissionable material or lost to the surrounding atmosphere, one of the basic require- 
ments for an atomic reactor is that sufficient fissionable fuel—in nuclear terminology, 
a critical mass—be present so that at least one neutron per fission is captured by 
another fuel atom. If this occurs, a chain reaction will ensue and a sustained amount 


of heat energy be released. This requirement of a critical mass is one of the most 


important concepts affecting atomic power economics. Since the critical mass ex 


ceeds the daily fuel requirement about a thousandfold, and since the cost of nuclear 
fuel is about $9,000 per pound, a substantial fuel inventory charge must be borne as 
part of the cost of producing electricity. 

* The author wishes to acknowledge the very helpful suggestions given by Mr. Theodore Stern of 


the Foster Wheeler Corporation in the preparation of this paper, as well as the assistance received from 
the companies developing atomic power plants. 

+ B.S. 1951, South Dakota State College; Graduate 1952, Oak Ridge School of Reactor Technof&py 
Nuclear Engineer, Pioneer Service & Engineering Company, since 1952; Assistant Technical Director, 
Nuclear Study Group, Foster Wheeler Corporation—Pioneer Service & Engineering Company—Diamond 


Alkali Company, since 1954. 
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When the fuel atom splits, the resultant new atoms are called fission products. 
They also will capture neutrons but will not themselves split. Accordingly, if they 
continue to remain in the fuel, ultimately fewer neutrons will strike fuel atoms and 
the chain reaction will cease. As a result, the nuclear fuel must be removed from 
the reactor periodically to remove the fission products and/or add new fuel. Unlike 
coal, for example, another shovelful of nuclear fuel cannot be thrown into the reactor 
and be permitted to burn to ash. The effect of fission products, thus, is another 
basic concept which directly affects atomic power economics, in that fuel reprocessing 
facilities and operating charges become an important part of the cost of producing 
electricity. 

Another important concept affecting atomic power economics is the effect of a 
fertile material. ‘Two elements—thorium and one of the isotopes of uranium— 
although they are not themselves fissionable, are transmuted, on the capture of 
neutrons, into fissionable fuel. ‘They are known as fertile materials, and can either 
be mixed with the fuel (in which case, the term internal conversion is applied) or 
placed around the fuel (in which case, they are called blankets). The presence of 
a fertile material can affect atomic power economics in that it can lengthen the time 
between fuel processing periods, thereby decreasing the annual costs for fuel han- 
dling, fabrication, and reprocessing; and it can also effect the production of new 
material which, after removal from the reactor, can be used for a continuous supply 
of new fuel or can be sold at a premium price for special uses, such as weapons. 


These three concepts are the important features of nuclear fuels that affect the 


operating costs of atomic power plants. Other concepts primarily affect capital 


costs. After heat energy is released from the nuclear fuel, it must be harnessed 
to boil water and produce steam. Without going into detail, it is evident that this 
could be done in innumerable ways. Basically, however, the structure in which the 
reaction occurs—the reactor—must meet the following specifications: 


1. The fuel must be subdivided by some means that allows the heat from the 
fissioned atoms to be transferred to some other medium. 

. The fuel must be supported in its critical configuration so that a chain reaction 
may occur. Since structural materials capture neutrons without producing 
fission, it is desirable to use them in as small amounts as feasible, consistent 
with the demand for support or rigidity; also, since many of the so-called con- 
ventional structural metals have a comparatively high affinity for neutrons, the 
use of many less conventional structural metals is indicated. 

. The fission products, which are highly radioactive, as are other materials which 
capture neutrons, must be contained so that they are not dispersed outside of 
the reactor. 

4. An adjustable means to control the speed of the chain reaction must be incor- 
porated in the reactor so that the heat release may be equated with the demand 
for electricity from the plant. 
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. Surrounding the reactor, there must be biological shielding to protect the opera- 
tors from nuclear radiations produced by the neutrons; and around the entire 
plant there must be either sufficient uninhabited land or a secondary con- 


tainer to protect the public from radioactivity in the event of a reactor failure. 


The nuclear fuel, its structure, the reactor, the shield, and associated equipment 
and controls necessary to produce steam constitute the steam generating unit; and 
it is this unit alone that is new to power-producing technology. The basic design 


problem of the atomic power plant manufacturer today, then, is to select, from the 


multitude of ways to meet the basic requirements, a practical design for a nuclear- 
fueled steam generating unit that can be built with sufficient integrity, yet at a mini- 
mum cost. 
Il 
Evaluation studies of experimental atomic power plants indicate that five design 
approaches, described in Table I, have today advanced to the stage where commer 


TABLE I 
ATOMIC POWER PLANT DESCRIPTIONS 
Type of Plant—Pressurized Water 
Being Developed Commercially by The Babcock & Wilcox Co. for Consolidated Edison, near Peekskill, 
New York. 

Brief Description— 
Enriched uranium fuelt and thorium fertile material, as the metal, are suspended in a pressure 
vessel filled with water. The water serves as a moderator* for the neutrons involved in the chain 
reaction. This same water, pressurized to prevent boiling, is circulated past the fuel and fertile 
material to transfer the heat energy. As it leaves the reactor it is passed through a heat exchanger- 
oiler where steam is produced. This steam is then passed through a separate oil-fired super 
heater. Finally, the steam at 1000° F. is put through a turbine-generator where the energy is 
converted to electricity. 


Type of Plant—Boiling Water 
Being Developed Commercially by General Electric Co. for Commonwealth Edison and associates, near 
Chicago, Illinois. 

Brief Description— 
Slightly enriched uranium fuel? or enriched uranium and thorium, as the metal, are suspended 
in a pressure vessel partially filled with water, which serves as a moderator®. In this reactor, the 
pressure is not maintained as high as in the pressurized water reactor, no theat the water boils in 
the reactor. The steam produced in the reactor is then passed directly to the turbine-generator 
Some feature such as a flash boiler or feedwater temperature control is used in conjunction with 
this reactor to control the amount of sub-cooling in the reactor-boiler. Controlling the sub 
cooling regulates reactor power. Saturated steam at 600 psi, 486° F., is used to operate the 
turbine-generator producing electrical energy. 

Type of Plant—Sodium-Graphite 

Being Developed Comimercially by North American Aviation Co. for Consumers’ Public Power District of 

Columbus, Nebraska. 

Brief Description— 
Slightly enriched uranium fuelt or enriched uranium and thorium, as the metal, is suspended 
through channels in a large structure of graphite. The graphite is the moderator® for this reactor. 
Liquid sodium is pumped through the channels past the fuel and fertile material. The energy 
released from fission is transferred to the sodium, which then passes through a superheater and 
steam-generator producing steam at 825° FP. This steam is used in a turbine-generator set to 


produce electricity. 
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Type of Plant—Aqueous Homogeneous 
Being Developed Commercially by Foster Wheeler Corporation; also more recently by Westinghouse 
Electric Corp. for Pennsylvania Power & Light Co. 

Brief Description— 
Enriched uraniumt is dissolved in a heavy water solution. The heavy water serves as both the 
moderator® and heat transfer medium, This fuel solution is pumped through a pressure vessel 
which has a configuration that will allow a chain reaction to occur. The heat is released directly 
in the fuel solution. This solution is then circulated to heat exchanger-boilers where the heat 
energy is used to boil water producing saturated steam at 600 psi, 486° F. A slurry of thorium is 
also circulated, cither as a separate blanket system or integral with the fuel solution. The heat 
release in this system is also used to produce steam. The combined steam sources are used to 
operate a turbine-generator set. 

Type of Plant-—Fast Breeder 

Being Developed Commercially by Atornic Power Development Associates for Detroit Edison and asso- 

ciates, near Detroit, Michigan. 

Brief Description— 
Enriched uraniumt with natural uranium as blanket material—all in the metallic form—are sus- 
pended in a vessel which contains liquid sodium, This reactor has no moderator*. Therefore, the 
physical principles and kinetics are different than in the thermal reactors. Nevertheless, from an 
engineering viewpoint, this reactor is similar in that the sodium is circulated past the fuel elements 
where the heat energy released by fission is transferred to the sodium. The sodium then flows 
through heat exchanger-boilers where steam at 730° F. is produced. The steam, again, is used 
to operate a turbine-generator set. 


* The moderator is usually some light element, such as hydrogen, heavy hydrogen, or graphite, which 
reduces the kinetic energy of the neutrons after they are released from fission and before they are cap- 
tured by the fuel. As the neutrons are reduced in energy, there is a greater probability that the surround- 
ing fuel will capture them to produce new fissions. As a corollary however, there is also a greater 
probability that the structural material will capture them. A reactor using a moderator is called a thermal 
reactor because the energy of fission neutrons is reduced to an energy which is in equilibrium with the 
thermal vibrations of the constituent atoms. New fissions are produced using thermal neutrons. A re- 
actor without moderating material is called a fast reactor because the neutrons are used at the high 
energies, or while they are still fast. 

1 Enriched uranium refers to uranium enriched in the fuel isotope, U-235. Since natural uranium 
has only .7°% U-235, the balance being constituted of nonfissionable U-238, it is often advantageous thus 
to increase the U-235 concentration. 


cial development appears to be imminently feasible. It is the intent of the writer 
to present some of the cost data developed by manufacturers of these plants and to 
discuss the factors which may modify these presently estimated figures. Secondly, 
the writer hopes to point out some of the limitations that must be acknowledged 
in extrapolating the cost data of this interim period in the history of atomic power 
development. And’ lastly, some comparisons will be drawn concerning the com- 


petitive position of nuclear and fossil fuels. 


Capirat Costs 

The broad range of estimated capital costs, as set forth in Table II, is attributable 
to many factors. Apart from inherent physical differences among the plants and 
the varying amount of work that the AEC has already undertaken with respect to 
each, one of the most significant of these factors is the fact that in each case, the 
manufacturer has adopted a different method of writing off developmental costs. 
From AEC experience, as well as from experience in more conventional industries, 
it is not improbable that the developmental costs of a new plant may be one hun- 
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Taste II 


Estimatep CapiraL Costs 





Capital Cost 
Type of Plant Size (In thousands of Cost per 
(In Kilowatts) dollars) Kilowatt 


Pressurized Water ee 236 ,000 $55 ,000 $233 
Boiling Water. . . (neers 180 ,000 45 ,000 250 
Sodium-Graphite: 

Uranium fuel. 75,000 22,500 300 

Uranium-thorium yo 26 , 500 265 
Aqueous Homogeneous 100,080 21,000 210 
Fast Breeder... . L100 ,000 45 ,000 450 
Conventional Coal. .... 100 ,000 16,566 166 








dred per cent or more of the actual construction costs. Accordingly, charging these 
costs in their entirety to the first plant certainly does not indicate what might be 
the cost of other plants of the same type, if we can expect more to be built in the 
near future. Therefore, perusal of the estimated capital costs of these first plants 
may be misleading unless one has some estimate of the developmental costs included 
and a measure of the amount by which they may be decreased as subsequent plants 
are built. These data are difficult to obtain, however, since their determination is 
governed by internal company policy and since changes in reactor technology are 
occurring so rapidly that no concise approach to the proration of developmental 
costs can be formulated at present. In addition, manufacturers have had to build 
new facilities or extend existing ones, hire new personnel, and reorganize their 


working arrangements, and the extent to which these factors have contributed to 


the costs of first plants cannot accurately be determined. 


Taste II] 


EstiMATED OperaTInG Costs 
(In Mills per Kilowatt-Hour) 





Capital 
Type of Plant Charges Labor and | Fuel* Fuel t 
(at 16%) Maintenance) Inventory Operating Total 


Pressurized Water 5.4 1.0 0.: 2.0 §.6) 
Boiling Water By 3 0.8 ).: 1.7 8.4 
Sodium-Graphite: 
Uranium fuel 1.9 
Uranium-thorium 
Aqueous Homogeneous 
Fast Breeder 
Conventional Coal 3.3 6 neglig 


) 
ible 


*Fuel inventory charges are based on the existing price policy of the AEC 

tThe fuel operating charge includes charges for fuel and fertile material fabrication, fuel and fertile material handling, reprocesmng, 
and the purchase of new material to replace that which has been burned up or lost in the process. If the reactor produces new fissonal 
material, any credit for the sale or recovery of that material is deducted from the charges listed 

{Since the fast breeder can produce high-grade fissionable material in excess of that needed for fuel, the credit for sale at a premium 
more than exceeds the fuel operating charges. A breakdown of charges and credits ia as follows: fuel operating charges 5.6 milla, eredit 
for sale of new fissionable material 5.8 mills. This condition would be drastically changed if the premium price for high-grade fismonable 


material were canceled or reduced. 
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In order to arrive at some figures that will indicate the magnitude of cost reduc- 
tions necessary to render nuclear fuels competitive with fossil fuels, the effects of 
capital and operating costs will be separated by making certain arbitrary assumptions. 
The possibilities for reduction in each of these categories can then be discussed as 
they apply to the plants now under design. 

Let us assume, then, that operating costs will remain the same, as estimated in 
Table II. Further, let us assume that atomic power will become competitive when 
total production charges are brought below eight mills per kilowatt hour. It is now 
possible to calculate the magnitude of the reductions in capital costs necessary to 
produce power at a cost nearly competitive with the power produced from fossil 
fuels. Reductions in operating costs would lower electrical production charges still 
further so that a definitely competitive position would be established. Table IV 


summarizes these calculations. 
Examining Table IV in the light of a convenient cost breakdown for atomic 
power plants, the percentage capital cost reduction necessary to make these plants 


Tasie IV 
Tue DirrereNcek BETWEEN ALLOWABLE AND EstiMaATep CapitraL Cost 


| 


Revenue Avail- 

| able for Capital 
Type of Plant \Charges (In mills} Equivalent | Estimated 
per kw-hr) Capital Cost | Capital Cost Difference 





(In Thousands of Dollars 
48,889 55,000 6,111 


Pressurized Water 
45,000 3,159 


Boiling Water. . 5. 41,841 


Sodium-Graphite: 
Uranium fuel 11,576 22,500 10,924 
Uranium-thorium. . 20 , 560 26 , 500 5,940 
Aqueous Homogeneous 20,150 21,000 50 
Fast Breeder 30,200 45,000 

















competitive can also be calculated. Since some components of the atomic power 
plant are rather conventional it would be unreasonable to assume that much develop- 
mental cost will be encountered in those areas. Accordingly, for our purposes, an 
atomic power plant may be divided into three major components: site and structure, 
steam generating plant, and steam-electric conversion plant. An average cost break- 
down, applicable to all power plants, would be: 
Atomic 

Site and Structure 25%, 

Steam Generating Plant 40°/, 

Steam-Electric Plant 35%, 


Assuming, then, that the cost of structures and steam-electric plant will not be 
greatly changed by continued development, as they are quite similar to conventional 
equipment, the percentage capital cost reductions in the steam generating plant that 
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Necessary Cost Repuction 1N STEAM GENERATING UNIT 





| 
| Estimated Cost Percentage 
Type of Plant Reduction |  Appropriated to teduction 
j Necessary | Steam Generator | Necessary 
(In thousands of dollars) 
Pressurized Water 6,111 | 22 ,000 28% 
Boiling Water 3,159 18,000 18% 
Sodium-Graphite } 
Uranium fuel. . 10 ,924 9 ,000 121% 
Uranium-thorium. . . 5,940 | 10,600 | HOY 
Aqueous Homogeneous . 850 8,400 10%, 
Fast Breeder. ..... 14,800 | 18,000 827 


would render atomic power competitive can be calculated. An analysis of these 
figures, as set forth in Table V, in the light of possible developmental costs attributed 
to the first plants, would seem to indicate that it is not unreasonable to expect that 
continued manufacture of atomic power plants will soon effect these reductions. 

Another factor which must be considered in connection with the reduction of 
capital costs is the possibility of increasing power output from the reactor by over 
coming existing temperature limitations and increasing steam plant efficiency. A 
one per cent increase in power output with no increase in over-all capital cost would 
be equivalent to a two and a half per cent reduction in the capital cost of the steam 
generating unit in the example given. One cannot expect large gains to be effected 
in this way because of the extensive metallurgical advances that must be made before 
appreciable increases in temperature can be tolerated. But even as steam tempera 
tures have increased in conventionally fueled plants over the past twenty-five years, 
so it seems not unreasonable to expect that continued improvements in atomic plant 
efficiency will similarly serve to reduce the cost of generating electricity from nuclear 
fuels. 

Unfortunately, an analysis of this type is too general to afford specific conclusions 
regarding the economics of atomic power. Nevertheless, trends can be discerned 
and discussed with particular reference to each reactor type. 


In the pressurized water reactor, the principal developmental item influencing 


capital costs is the investigation of alternate construction materials, Stainless steels 


are used for most of the primary component equipment today; but if it becomes 
evident from experience that carbon steels can be so used, substantial reductions in 
cost could result. 

The boiling water reactor’s major developmental problem concerns the connection 
of the steam plant to the turbine-generator. This problem is ramified by the require- 
ments for controlling the reactor and keeping contamination in the turbine plant 
at a low level so that maintenance procedures can be simple. A satisfactory solution 


to this problem could markedly reduce the capital cost of this reactor. Moreover, 
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the steam pressure and temperature for these first reactors have been chosen conserva- 
tively, and experience may show that they can safely be increased and more power 
extracted per unit volume, thereby effectively reducing the capital cost per unit power 
output. The extent of these reductions, however, cannot be evaluated until more 
experience is gained. 

The sodium-graphite reactor as well as the fast breeder reactor has a high capital 
cost today, a result of the large number of precision-machined parts required for 
the reactor complex. Only experience will show where the demand for strict toler- 
ances can be relaxed or techniques improved and costs decreased. Also, since both 
of these reactors employ a liquid metal heat transfer medium, it seems likely that 
steam temperatures could be increased without adding substantially to reactor costs. 
And although the temperatures are, at present, limited by fuel metallurgy, the 
characteristics of new fuel alloys appear to permit this increase. Accordingly, if 
continued development substantiates the presently meager data, power output per 
reactor could be increased, appreciably lowering capital cost per kilowatt. In fact, 
preliminary estimates for the sodium-graphite reactor indicate that increasing the 
temperature to that indicated by these early experiments would reduce the effective 
over-all capital cost by approximately twenty-five per cent. This is equivalent to 
a sixty per cent reduction in the steam generating unit cost, as computed in Table V. 
Since it is greater than the fifty-six per cent reduction necessary when using 
uranium-thorium, increasing the temperature would make this reactor competitive. 

Two major developmental problems are contributing to the capital cost of the 
aqueous homogeneous reactor; the fabrication of large components with the required 
quality control using corrosion-resistant material, and the design requirements for 
complete remote maintenance of the major components. This latter item is more 
important in the homogeneous reactor than in any of the others because the circu- 
lating fuel seriously contaminates all of the major pieces of equipment. As a result, 
special precautions must be built into the plant to permit maintenance under quite 
unusual conditions. Were it not for this problem, the aqueous homogeneous reactor 
could have a relatively low capital cost. 

In all of these reactor types, the fabrication of new metals in the sizes and shapes 
required is adding considerable cost. As soon as sufficient manufacturing facilities 
and techniques are established, it would seem probable that capital costs will begin 
to decrease. 

Operatine Costs 

Up to this point, only the reduction in capital costs has been discussed as a means 
of achieving competitive atomic power—and, of course, it is the most effective means 
to this end since capital charges constitute the major component of the price of 
generated electricity. Nevertheless, some marked reductions in the cost of atomic 
power may be achieved in the area of operating costs. From Table III, it may be 
observed that the important operating cost is the fuel operating charge, which is com- 
posed of three interrelated charges—fuel fabrication, reprocessing, and replacement 
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of burned or lost fuel. The factors influencing these costs are too numerous and 
complex to treat in detail here, but, in general, the following major approaches are 
being taken to minimize them: 

1. Judicious nuclear design using special fuel alloys which minimize radiation 
damage can lengthen the time that each fuel element can stay in the reactor, 
thus reducing annual charges for fuel fabrication and reprocessing. 

. Continued modification of fuel element design so that mass production tech- 
niques can be utilized to reduce fuel fabrication costs, 

. Careful selection of fuel alloy materials and reprocessing techniques which 
are compatible can reduce the number and cost of the steps necessary to separate 
the fission produces from the fuel. 

. Continued investigation of the properties and characteristics of fuel in liquid 
form could lead to the elimination of the need for metallurgical fabrication and 
make reprocessing a simpler operation. 


Relating these approaches to the specific reactor types being discussed, it appears 
that in the pressurized water and boiling water reactors, the problem is essentially 
the same. The relative incompatibility of water and uranium has forced the de 
signers to use fuel alloys which are more difficult to fabricate and reprocess. Fur- 
ther, costs are high because of the inability to recover the waste material from the 
fabrication operation in an economical manner. Processes and techniques to reduce 
the amount of waste or to recover it economically would, thus, result in decreasing 
the fuel operating charges. Also, the use of thorium as a fertile material in these 
fuel elements would markedly extend the length of time that an element could stay 
in the reactor. Metallurgical problems, however, must be overcome before the com- 
bination of thorium-uranium will be an economic fuel element. Satisfactory solu- 
tions to these problems could, however, reduce fuel operating costs in these reactor 
types by a factor of two or more. 

In the sodium-graphite reactor, the problems are similar, although the compati- 
bility of sodium and uranium is better than that of uranium and water. This 
characteristic could lead to the development of a fuel element that might still have 
a long life, but be somewhat easier to process. Fabrication costs are still quite high, 
however, and the presence of sodium, which reacts violently with water, further 
increases handling costs when aqueous processing is used. An alternate type of 
processing and modified fabrication techniques may reduce this fuel operating cost. 

The peculiar characteristics of a fast breeder reactor require that a larger amount 
of fissionable material be processed than would need be for the same power output 
in a thermal reactor. Accordingly, fuel operating costs will be relatively high until 
an alternate to aqueous processing is developed. Pyrometallurgical processing seems 
to afford a solution, provided it can be operated remotely with sufficient control. 
Successful development of a process of this type could reduce the fuel operating 


charge for a fast breeder reactor, to a fraction of today’s estimates. 
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The aqueous homogeneous reactor promises lower fuel operating costs than any 
of the other reactors discussed. The fuel is in a convenient form for handling and 
needs no metallurgical fabrication. Changes in the chemical form will need to be 
effected, however, and these operations, though well-known, become somewhat costly 
when they must be done by remote means. Continued improvement in the process 
techniques may lower fuel operating costs of this reactor, but the reduction will 
probably not be as marked as in the solid fuel reactor types, as these costs are already 
estimated to be comparatively low. 


Ill 

During this interim period in the history of atomic power development, any 
discussion of costs necessitates a number of intuitive or educated guesses. To sort 
out the multitudinous factors influencing costs is almost an analytic impossibility. 
It is encouraging, however, that the price tags being placed on the first atomic 
power plants being commercially produced bring the electrical production charges 
to a level almost competitive with fossil fuels. It would seem that as a multiplicity 
of similar plants are built and operating techniques improved, nuclear fuels will 
achieve a competitive position with fossil fuels—especially in those areas where fossil 
fuel ‘costs are high. 

Besides the reactor types discussed, recent announcements by the AEC seem 
to indicate that two other design approaches are also reaching the stage where com- 
mercial development may become feasible. These are the liquid metal homogeneous 
reactor and the organic moderated reactor. To date, however, there has been no 
prototype experience with either, and, accordingly, the economics of their operation 
is still quite vague. But preliminary studies would seem to indicate that the tech- 
nological improvements which have led to their development may also be reflected 
in economic improvements. 

The acid test for any atomic power plant is actual operating experience. There- 
fore, until these first commercial plants are installed and operated for a reasonable 
period of time, no one will know to what extent design modifications are feasible 
or how the various economic factors influence the actual costs, That private industry 
is willing to share with the AEC a large part of the developmental costs of these 
first plants, however, would seem strongly to indicate that competitive atomic power 


is not far ahead. 
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THE CHANGING ROLE OF THE ATOMIC ENERGY 
COMMISSION IN ATOMIC POWER 
DEVELOPMENT 


Rosert M. Norturop* 


Peacetime atomic energy is truly a twentieth-century frontier. It has all the 
promise, the excitement, and the unexpectedness of the frontiers that spurred the 
imagination in eras past. Among the many uses of the peaceful atom, the generation 
of electric power from nuclear fission (and perhaps fusion) is probably the most 
far-reaching and significant. It may well have an utterly fundamental impact on 
the economic and social ‘well-being of the peoples of the world. In the words of 
President Eisenhower, “. . . the atom stands ready to become man’s obedient, tireless 
servant, if man will only allow it.”’ 

At the beginning, more than a decade ago, America jumped into the lead in 
atomic energy development. Nuclear energy leveled two cities in 1945; since then, 
its destructive power has been vastly refined and often demonstrated, but never 
unleashed against human beings as it was at Hiroshima and Nagasaki. The achieve- 
ment of the A-bomb required an incredible expenditure in men and resources and 
a necessarily exclusive concentration on destruction. At the war’s end, peacetime 
nuclear power generation was little more than an intriguing possibility in the minds 
of a few scientists, who had been able to give it only limited attention during the big 
wartime effort. In the decade that has passed since World War II, however, the 
peacetime atom has slowly gathered the momentum that now promises to carry it 
‘on to provide almost unimaginable benefits for the entire world. 

In this country, the influence of the United States Atomic Energy Commission, 
until recently, has blanketed the whole realm of atomic energy. It was a necessary 
decision in 1946 that kept atomic energy under the complete control of the federal 
government, where it had developed. The atom remained a governmental monopoly, 
and the AEC, directly responsible for its development and use, has been the over- 
whelmingly dominant locus of power in this field, together with the unusually in- 
fluential Joint Committee on Atomic Energy. 

Today there is a trend away from this unique domination by the federal govern- 
ment in the civilian phases of atomic energy. There is under way a program to cre- 
ate a true private atomic power industry under policies agreed upon by all branches 
of the Government and written into the new Atomic Energy Act of 1954.7 This 


* A.B. 1949, Yale University; M.A. 1955, Columbia University. Michigan Memorial-Phoenix Project 
Fellow, University of Michigan. Collaborated with the author, Morgan Thomas, on the forthcoming 
Atomic Energy and Congress. 

*N.Y. Times, Aug. 9, 1955, p. 8, col. 4. 

*68 Srar. 921, 42 U.S.C.A. §§2011-281 (Supp. 1954). 
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has had a substantial impact on the role of the Commission, for so iong the ex- 
clusive steward of the atom. Government monopoly is giving way to ever more 
private participation in nuclear power. The Commission is performing new func- 
tions and facing new problems as it moves from‘its old operating role into the period 
of transition, marked by government-industry cooperative ventures, that will precede 
the advent of a private atomic power industry. 


Tue Earty Reacror Procram 


The early exclusive role of the AEC in atomic power development was carried 
out under the provisions of the original Atomic Energy Act of 1946.4 The AEC 
was an operating agency in charge of a federally owned enterprise. According to the 


act, only the Government could own both fissionable materials and utilization facili- 
ties—reactors and weapons. Work in atomic energy, therefore, had to be a pro- 
gram of the Government. This is not to say that other groups and individuals 
especially scientists and industrial contractors hired by the AEC—had no influence 
on the program. It simply meant that the Commission was the only means of 
access to atomic energy. If there was to be atomic power development, it would 
have to be done through the AEC. 

What, in fact, did the AEC do about atomic power? The possibility of pro- 
ducing power through nuclear fission was seen before the close of World War II. 
From the Manhattan Engineer District, the AEC inherited a rather rudimentary 
program of research aimed at solving the fundamental technological problems stand- 
ing in the way of workable atomic power plants.” Dr. Farrington Daniels, of the 
University of Wisconsin, had made preliminary studies of power “piles,” beginning 
in 1944 at Oak Ridge, and he had demonstrated their theoretical feasibility. Investi- 
gations of anticipated problems were carried on subsequently, and in 1946, this re- 
search program was divided between the Clinton Laboratories, at Oak Ridge, and 
the Argonne National Laboratory, near Chicago. 

The MED had also awarded two prime contracts for power development. One, 
to Monsanto Chemical Company, was for development at Oak Ridge of a reactor 
based on the Daniels findings and on later research. The other contract, to General 
Electric, provided for research and development work on several different designs. 
The government-owned Knolls Atomic Power Laboratory, near Schenectady, New 
York, was established in November 1946 to facilitate this program. 

Here, then, was a small but going program which the AEC took over from the 
MED. But even the feasibility of nuclear power was not yet assured. The range 
of difficult problems to be solved was enormous, and the effort required was a long, 
difficult, and costly one. Cheap nuclear power seemed hardly on the horizon in 
1946. 

*60 Srar. 755, 42 U.S.C. §§1801-19 (1946). 

*§$4(c)(1), 5 (a)(2), 60 Srar. 759, 760, 42 U.S.C. §§1804(c)(1), 1805(a)(2) (1946). 


"The Manhattan Engineer District program is described in a 1946 press release reprinted in Joint 
Committee on Atomic Energy, Atomic Power and Private Enterprise, 82d Cong., 2d Sess. 174-78 (1952). 
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The AEC, when it took over the project, faced the problem which faces any 
agency: to balance the benefits to be derived from one program against those 
of other programs upon which the same money and effort might be expended. This 
question of priorities faced the Commission at once, and the answer was a foregone 
conclusion. Atomic power in the United States was not immediately necessary, 
since other sources offered plentiful power for the time being. Broad and energetic 
weapons and production programs, however, seemed extremely urgent, to say the 
least, The incoming Commissioners found that these programs were far weaker than 
had been expected, and the weapons and materials stockpile was surprisingly small, 
Scientific and technical personnel were leaving the project at the conclusion of the 
war, just when they were needed to push ahead with weapons development and to 
solve certain technical difficulties that had arisen—such as those threatening to shut 
down the plutonium-producing reactors at Hanford.® 

To concentrate on these primary jobs, the AEC put atomic power development at 
a low priority. Some attention was given, it is true, to other peacetime uses, such as 
radioactive isotopes. But isotopes could be easily and quickly produced in the already- 
existing experimental “piles,” and the usefulness to medicine and industry of cheaply 
produced isotopes was great. Atomic power, on the other hand, was speculative, un- 
certain, and obviously expensive and difficult. There seemed to be no justification 
for undertaking such a major effort at that time. 

For these reasons, reactor development under the AEC was, for almost two years, 
a relatively minor program. The Commission, in carrying on the small MED pro- 
gram, did achieve some measure of progress. Some of the results were disappoint- 
ing, however: Oak Ridge completed, its studies of a gas-cooled reactor in late 1947, 
but the AEC, on the basis of these studies, decided not to proceed with what had 
turned out to be an unpromising design.’ 

The desire of the armed forces for military propulsion power reactors, however, 
did much to invigorate the Commission’s reactor development program. The pro- 
gram, of course, was in such early stages that one could not easily divide it into 
military and civilian phases. Many technical problems had to be solved which ap- 
plied to power reactors generally, regardless of their ultimate use. But there was 
military interest from early days, watching for developments that could be of use in 
warfare. 

Particular impetus came from the Navy. Even before 1947, naval circles were 
planning to make eventual use of power reactors for aircraft and ship or submarine 
propulsion.* After some earlier consideration, the Navy commenced studies of 
a reactor and began to acquire data on the problems connected with it. In 1947, 
to get further data on heat transfer, the Navy negotiated a large research con- 

* See Hearings before the Joint Committee on Atomic Energy on Investigation into the United States 
Atomic Energy Project, 81st Cong., 1st Sess., pt. 19, at 770-77 (1949). } 


"See Atomic Power and Private Enterprise, supra note 5, at 204. 
"See id. at 203-06, for the story of early navy interest in nuclear propulsion. 
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tract with General Electric, and the AEC agreed to spend a smaller sum on naval 
reactor studies. After completing studies of the gas-cooled reactor, Oak Ridge began 
investigating a water-cooled reactor for a submarine at the Navy's suggestion. 

During December 1947, the whole atomic power program was reviewed by the 
Navy, and specific recommendations were made to the Secretary of the Navy for 
working with the AEC on a submarine propulsion plant. The Secretary approved 
the plan, and proposals for a joint AEC-Navy program were forwarded to the 
Commission. Following a General Advisory Committee recommendation in favor 
of such a program, the AEC proceeded with planning. In late 1948, the Commission 
engaged Westinghouse to construct an experimental apres reactor in coopera 
tion with the Argonne Laboratory. 

When the AEC came into being, there was also a program for study of nuclear 
energy for the propulsion of aircraft, the NEPA project.’ This study program, 
which was under neither the MED nor the AEC, was a combined operation of ten 
aviation companies and the National Advisory Committee on Aeronautics, working 
with the Fairchild Engine and Airplane Corporation, prime contractor under the 
Army Air Forces, The project received assistance from the AEC at Oak Ridge, and 
later carried out certain materials tests at the Commission's Idaho reactor testing 
station. 

The year 1949 saw a considerable firming up of the reactor development program, 
in part due to this military interest. The Commission formalized its several projects 
into a combined military-civilian program. Its first step was the creation, in lat 
1948, of a new Reactor Development Division, partly on the recommendations of 
the Industrial Advisory Committee.’ Early in 1949, the Commission activated the 
division by the appointment of Dr. Lawrence R. Hafstad as its director.’' Soon 
afterward came the announcement of a new attack on the problems of reactor 
development, built around four types of military and civilian reactors: the navy 
thermal reactor for submarine propulsion, a fast breeder reactor, an intermediate 
breeder reactor, and a materials-testing reactor.'* Commissioner ‘Bacher, who r 
vealed the new program, said also that attention was being given to other possibl 
reactors, including aircraft propulsion plants and natural uranium and homogeneous 


power reactors. 
However, the civilian power reactors were not projected primarily to develop 


power, but to develop the breeding process. This was felt to be important as a possible 


means of increasing the supply of fissionable materials for military uses. But even 
the breeder program was too long-range and speculative to withstand the intensifica 
tion of the international atomic arms race following the first Soviet atomic explosion 


*See id. at 178-79. 

19 See Atomic Energy Commission Names Carleton Shugg Deputy General Manager, Realines Dutie 
of Headquarters Staff Divisions, AEC Release No. 122, Aug. 5, 1948 

™ See United States AEC Names Dr. Lawrence R. Hafstad Director of Reactor Development Division, 
AEC Release No. 152, Jan. 16, 1949 

'? See Atomic Power and Private Enterprise, supra note 5, at 


252-54. 
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in September 1949. This event led to even more stress on the military side of re- 
actor development and some slackening of work on the program for breeder power 
plants. Thus, in April 1950, the intermediate power breeder being developed by the 
General Electric Company at Knolls was cancelled. And, faced with a manpower 
shortage occasioned by the expansion in production at Hanford, which it operated, 
and the speed-up required on the military projects, General Electric was further com- 
pelled to curtail plans it had begun for a closely related intermediate reactor for 
naval propulsion.’® 

Thus, while the military uses of nuclear power invigorated reactor development, 
they also held activity away from civilian power projects. Later years saw continued 
emphasis on atomic military strength, both in expanded production and weapons 
programs and in the military reactor program. ‘The latter, however, helped in 
solving technological problems of peacetime power reactors. This was particularly 
true of the submarine thermal reactor, a pressurized water type, which was closely 
related to the needs of civilian central-station power plants. The close relationship is 
shown by the fact that the first large-scale AEC power plant and two of the first 
industrial proposals are of this general type, as will be seen later. 

Throughout the entire period of the early reactor program, the Commission made 
and executed atomic power policy behind the same barricade of secrecy that hid 
its weapons programs from the eyes of potential enemies. A few outside groups, it 
is true, did have ‘access to the restricted realm of the atom, and these had an in- 
fluence on the program. At first, the General Advisory Committee was extremely 
important in almost all phases of the AEC’s activity. Beginning in 1949, under 
the energetic leadership of Senator Brien McMahon, the Joint Committee on Atomic 
Energy began to come into its own as a close participant in atomic policy formula- 
tion. The Industrial Advisory Committee had access through 1948 to the Commis- 
sion’s programs and made a number of helpful suggestions for improvement. And, 
of course, the AEC’s few contractors had knowledge of the programs and a certain 
amount of influence. Even taken together, however, these groups made up an ex- 
tremely small control group. It was still true that the Commission pursued its pro- 
grams in relative isolation, and there was little outside control, participation, or crit- 
icism. 

In 1951, however, the AEC began a trend in atomic power development toward 
ever greater knowledge and assumption of responsibility by private industry. Its 
new program of industrial participation marked the beginning of the end of the 
Commission’s comparatively exclusive role in atomic power development. 


INpustRiAL Stupy Groups 


It was the needs of the military, so prominent in the early years, that gave rise 
to the Commission’s industrial participation program, begun in 1951. This program 
grew out of a proposal by Dr. Charles A. Thomas, President of Monsanto Chemical 


™ See id. at 276. 
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Company. Dr. Thomas wrote to the AEC on June 20, 1950, and suggested a plan 
whereby “. .. American industry would design, construct, and operate one or more 
atomic power plants with its own capital.”"* According to the plan, the Govern- 
ment would own all fissionable materials. The plants were to be dual-purpose, pro- 
ducing plutonium as well as power. All plutonium would belong to the Govern- 
ment, which was to pay a fee for the production of this fissionable material. Such 
a fee would offset the high power costs and make the venture profitable for industry, 
it was felt. On the other hand, the Government would get plutonium at costs 
lower than those at Hanford, and the national security would be enhanced by in 
creased and more widely dispersed plutonium production facilities. 

In later discussions, Dr. Thomas suggested that this plan required three stages: a 
study of the AEC reactor program, development and design work, and construction 
and operation of the reactor.’ In December 1950, Detroit Edison and Dow Chem 
ical proposed an economic design survey of possible power reactors, which also re- 
quired access to the AEC’s information and know-how as a first stage.’® 

These two proposals favorably impressed the Commission. Early in 1951, the 
AEC announced its willingness to move ahead with the first step in each proposal: 
a study of the AEC reactor development program by properly qualified and cleared 
groups from the industrial concerns involved." In May 1951, the Commission re- 
vealed that negotiations were nearly completed with four groups from industry for 
the commencement of these study programs.'® In addition to the two original 
groups—Monsanto Chemical-Union Electric and Detroit Edison-Dow Chemical— 
two new groups entered the program: Commonwealth Edison-Public Service of 
Northern Illinois, and Pacific Gas and Electric-Bechtel. The AEC felt that no fur- 
ther proposals could be considered at the time because of the demands these studies 
would make on AEC technical personnel. 

By April 1952, interim reports from all four study groups had been submitted 
to the Commission. The groups manifested a “. . . cautious optimism that the 
difficult technical and cost factors involved will be solved eventually.”’” ‘The Dow- 
Detroit Edison group was the first to submit a proposal for going on to the next 
stage, which included additional research and development work by both the com- 
panies and the AEC. Others followed, and a second round of studies finally ma 
terialized. Five groups of companies participated—the original four and Foster 
Wheeler-Pioneer Service-Diamond Alkali. 


In late 1953, the program underwent rapid expansion.”” 


By the spring of 1955, 


14 See id. at 279. 

*8 See id. at 297-98. 

18 See id. at 296-97. 

See id. at 297-301. 

™® See Atomic Energy Commission Will Consider Maximum of Four Industrial Reactor Studies, AEC 
Release No. 373, May 16, 1951. 

** See AEC Accepts Dow-Detroit Edison Proposal for Continuation of Nuclear Power Production 
Study, AEC Release No. 422, April 22, 1952. 

*° See Unirep States Atomic Enercy Commission, Nuciear Power Reactors 1-5 (1955). 
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nineteen groups had participated, and eighteen were actively engaged under then- 
current study agreements. Some seventy-one companies made up the study groups. 
By 1955, several had progressed beyond the initial familiarization stage to undertake 
plant design and component develonmental projects, such as fuel-clement tests and 
heat-exchanger work.”* 

The early industrial participation programa was important, not because it resulted 
itself in any marked alteration in the AEC’s role in-nuclear power development, but 
because it laid the groundwork for a new comraission role in the period to follow. 
First, it advanced the technology to a substantial degree. By mid-1954, the AEC 
reported, the members of the study groups had spent almost five million dollars 
of their own money on developmental projects.** Second, it gave a number of 
industrial firms and public-power groups knowledge about nuclear power, without 
which their participation in future stages of development was naturally impossible. 
As a result of the study programs, according to the Commission, “. . . probably half 
of the [nineteen] groups have acquired sufficient know-how to be potential builders 
or operators of nuclear power plants.”** In 1955, eight participants were able to bid 
on the army package-power reactor. And three members of the group, it was an- 
nounced, had reached the point where they could undertake design and development 


programs as a start toward assuming the responsibility for technological advance that 


had previously been solely the Government's. 
Evo.utTion or Poticy ror THE “INDUCTION” PHASE 


The first round of studies under the industrial participation program brought 
forth varying recommendations from the participants, but all were optimistic about 
the possibility of developing low-cost nuclear power. Meanwhile, the AEC itself 
had taken a step forward; at the end of 1951, it succeeded in producing small 
amounts of power from its experimental breeder reactor at the Idaho reactor testing 
station,”” 

The possibilities for future competitive nuclear power generation, then, seemed 
bright in 1952. It remained to attack the unsolved materials, design, and engineering 
problems. This meant partly that the research and testing of the past would have 
to be continued, It also meant that, before long, there would have to be construction 
of actual nuclear power plants, uneconomical though they would be. Only in this 
way, it was felt, could the final stages of development be carried out, to achieve 
power so cheap that it would compete with power generated by conventional fuels. 
Thus, by 1952, atomic power was moving from the earliest stage of basic research 
and feasibility studies into the second stage of active developmental work, including 


* Ibid, 

** See Hearings before the Joint Committee on Atomic Energy on Development, Growth, and State 
of the Atomic Energy Industry, 84th Cong., 1st Sess, pt. 1, at 12 (1955). 

™Sce id. at 11. 

** Thid, 


* See Experiment in Generating Power Successful, AEC Release No. 407, Dec. 29, 1951. 
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actual construction and subsequent refinement of the first full-scale “model-T” power 
plants. 

The need for construction of actual power plants became more and more ap- 
parent as laboratory and small pilot-plant research and development began to reach 
the limit of its usefulness in advancing toward competitive nuclear power. Dr. 
Lawrence R. Hafstad, head of the AEC’s Reactor Development Division, told the 
Joint Committee in mid-1953 that a stage of technology had been reached at which 
a number of different designs looked good.** It was impossible to tell which par- 
ticular design would be the “winner” merely by making paper studies and analyses, 
however. Thus, a number of the best designs had to be built and operated, Dr. 
Hafstad said, in order to continue progressing toward cheap nuclear power. Chair- 
man Dean elaborated on this by describing the four or five years after 1953 as a 
development period, which would be characterized by the building of reactor proto 
types or experimental reactors.” These would be neither large enough nor sufh- 
ciently refined technically to produce economical power, atlhough they would pro- 
duce rather substantial amounts of high-cost power, as compared with the previous 
experimental reactors. It is this developmental period that is referred to as the “in- 
duction” phase. 

This period posed new issues for the AEC. Early research was, naturally, a com 
mission monopoly. Early industrial study agreements had been able, in most cases, 
to do little more than provide access to industrial firms to observe the AEC’s achieve- 
ments in this field and to consider the possibility and direction of future efforts, By 
1952, however, a number of industrial firms had developed sufficient know-how to be- 
come active in the later stages of development. How much of a role was private in 
dustry to have in this later work? Who was to build the experimental plants neces 
sary to make nuclear power competitive? 

The history of the Commission prior to this time indicates a basic philosophy, 
often stated, of allowing as much opportunity as possible for private groups—pri 
marily business organizations and universities—to participate in the operation of 
the atomic energy project. The Commission of 1951 and 1952 continued to assert 
that private organizations must play a maximum role. In a speech delivered on 
November 29, 1951, Commissioner Glennan expressed concern over “. . . the 
overlong continuation of the present governmentally dominated industrial-govern 
mental relationship for the prosecution of the atomic program. .. ."*" He indicated 
to his audience of engineers some of the ways in which the AEC had attempted to 
enlarge the amount of industrial participation and urged them to be alert and 
aggressive in assuming a share of responsibility for atomic developrnent. 

At this same time, there were growing signs that industry was eager to assume this 


*° See Hearings before the Joint Committee on Atomic Energy on Atomic Power Development and 
Private Enterprise, 84d Cong., ist Sess. 22-23 (195%) 

*7 See id. at 24 

®* See Atomic Power and Private Enterprise, supra note 5, at 316 
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share of responsibility. During 1952, some eight different plans for building the first 
large noncompetitive plants were put forth by various groups inside and outside 
Government.” These proposals included several different patterns of government 
and private participation. Some persons thought the AEC should build new pro- 
duction reactors (or adapt those then under construction) to produce power as well 
as plutonium. By this route, the Government would bear the financial burden of 
developing reactor technology. This “all-Government” approach contrasted with 
other suggestions, including those of Detroit Edison, whose president, Walker L. 
Cisler, suggested that cooperative government-industry research should continue to 
iron out the problems for a time; then, subject to appropriate revisions in the law, 
private industry would itself finance and build a full-scale power-plutonium reactor. 
Severa) additional proposals contained still other possible arrangements for achieving 
the early stages of construction and operation. 

Late in 1952, the Joint Committee on Atomic Energy determined that the time 
had come to make whatever basic decisions were required, including amendment 
of the act, if necessary, to dispel the uncertainty surrounding nuclear power and to 
get forward with the actual work. Therefore, the Joint Committee requested a 
policy statement from the AEC and scheduled hearings on atomic power develop- 
ment for the spring of 1953.°° 

The AEC policy statement received National Security Council approval before it 
was forwarded to the Joint Committee. It began with these basic points: 

1) Development of economically competitive nuclear power is increasingly im- 
pertant both to the national economy and to the maintenance of American world 
leadership, and it must be carried out with all possible speed. 

2) The Commission must continue an active program of research and develop- 
ment, but outside participation by qualified and interested groups is necessary to 
achieve maximum progress. 

3) Reasonable incentives are necessary to encourage such outside participation. 
The Commission recommended several specific changes in the law which it felt 
would provide for the necessary incentives.” 


As to the first point, foreign policy and international considerations had made 
it urgent to get forward as fast as possible in atomic power development. In May 
1953, the National Security Council had determined that early development of 
cheap nuclear power was necessary to maintain our lead in atomic energy, and the 
Commission came to feel a compelling responsibility to achieve this important na- 
tional objective. Achievements in atomic power abroad made it seem vitally im- 
portant that the United States not be outdone in this field by other nations. Hence, 
the need for taking the shortest possible route with all dispatch. 

To reach this important goal, the Commission contemplated a government pro- 

** See id. at 19-26. 

*° See id. at iii-iv. 


*' See Hearings, supra note 26, at 6-7. 
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gram combined with increased private participation, stimulated both by revisions in 
the act (to give industry greater freedom) and by positive assistance from the AEC. 
‘In its statement, the Commission specifically ruled out, however, one of the incentives 
which had been extremely prominent in prior discussions. It was the objective of 
its policy, the AEC said, to further the development of nuclear plants which would 
be economically independent of government commitments to purchase weapons-grade 
plutonium.** Early consideration of industrial participation, it will be recalled, was 
mostly based on the dual-purpose idea, that private nuclear plants could be financed 
only by aid of a long-term AEC commitment to buy fissionable materials produced. 
As the Government’s production program increased, the question arose whether the 
stockpile might not reach a point at which no more weapons were needed. It was 
seen to be difficult to assure a permanent market for these materials. Emphasis on 
materials production seemed likely to slow the advance toward power which was 
economically practical apart from subsidy through the purchase of materials. 

In spite of its desire for eventual increased industrial participation, the AEC was 
convinced that it would have to do the early prototype building itself. At the hear- 
ings, Chairman Dean spoke as if several of the promising types of reactors would 
have to be pushed to the rather large prototype stage by the Government before 
private industry took over, and almost everyone agreed that at least one large in- 
dustrial reactor would have to be government-built.”* 

The 1953 policy remained essentially unchanged during the next two years, while 
the new program for the transitional or “induction” stage crystallized. In 1954, the 
* In early 1955, the 


Commission restated its philosophy in basically the same terms.® 
AEC philosophy had changed little, but the Commission assumed there would be 
more immediate assumption of industrial responsibility.“° The program included 
advanced government research, plus industrial construction and operation (mainly 
without government assistance) of a number of early large-scale demonstration power 


plants. 

This AEC philosophy is now being put into practice in a program which does, 
in fact, combine governmental research with the construction of large demonstra- 
tion reactors, mostly financed by private industry. The year 1955 marked the be- 
ginning of the “induction” phase, wherein cooperative government-business activity 
is moving to build the first full-scale nuclear power plants, the necessary final step 
to a genuine atomic power industry. 

Under the provisions of the new Atomic Energy Act, the Commission is assuming 
new roles as this phase of nuclear power development proceeds, From the preced- 
ing period, the AEC has continued its operating program. As the principal aspect 

** See id. at 7. 


®* See id. at 24-25. 

** See Joint Committee on Atomic Energy, Report of the Subcommittee on Research and Development 
on the Five-Year Power Reactor Development Program, 834d Cong., 2d Sess. 6-9 (1954). 

**See Joint Committee on Atomic Energy, Current Statement of the Atomic Energy Commission 
on the Five-Year Reactor Development Program, 84th Cong., 1st Sess. 2-5 (1955). 
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of its activities at present, it is taking on a new role of aid and promotion, to achieve 
the agreed-upon policy of maximum private participation, including private owner- 
ship and operation of power reactors. In order that such scope may be given to 
industrial activity, the Commission must assume a third role, that of regulator of 
private operations in the interests of health and safety and the defense and security 
of the nation, This new regulatery role will loom larger as the atomic power 
industry becomes more firmly established and the other two roles diminish. 


THe ComMMIssiIon As OPERATOR 


Continuation of the Commission’s own major research program did not require 
amendment of the act. At the close of the 1953 hearings, upon the request of Chair- 
man Cole of the Joint Committee, the AEC began working out a governmental re- 
actor program which contained those features which seemed most likely to advance 
the art toward competitive nuclear power and most appropriate for the Government, 
rather than private industry, to carry out. The result was the Commission’s present 
Five-Year Reactor Development Program.” 

The first element in the five-year program, the construction of a large-scale, pres- 
surized water power plant for civiliau use, was announced in October 1953.27 Com- 
missioner Murray, who first revealed this initial project, said the new central-station 
power plant would produce a minimum of 60,000 kilowatts of electricity. 

Building the PWR, as this pressurized water reactor was called, was in keeping 
with the role the Commission felt it was necessary to play: construction mainly by 
government funds of at least one large prototype. It must be said, however, that the 
decision was precipitated by causes other than the advancing technology of the 
PWR. Another element in the picture was the world situation in 1953. It has been 
noted that the new Eisenhower administration was beginning to see peacetime 
atomic energy as an important pawn in world politics and the cold war. The Joint 
Committee and the AEC also held this view. ‘The announcement, in October 1953, 
of Russian success in achieving a thermonuclear explosion intensified the feeling that 
atomic power policy was vitally important. Speaking for the AEC, Commissioner 
Murray said that an equally noteworthy achievement by the Russians in peacetime 


applications would be an even greater blow to the position and prestige of the 


United States among the world’s nations than their success with the H-bomb. Mr. 
Murray expressed a strong conviction that maintenance of our leadership in the 
peaceful aspects of atomic energy is a goal of vital national importance.** 

This combination of technical and policy considerations resulted in a decision that 
the time was at hand for prototype construction to begin. It was permitted by a 
provision in the fiscal year 1954 budget, inserted partly on the advice‘ of the Joint 
Committee, which was pushing the Commission to take this step. Advancing tech- 
nology had led the Commission to request funds to begin construction of experi- 

** hid. 


*" See N.Y. Times, Oct, 23, 1953, p. 14, col. 3. 
** hid. 
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mental reactors in its original fiscal year 1954 budget, the so-called “Truman budget,” 
prepared by the outgoing administration. When the “Eisenhower budget” was 
prepared, however, the construction funds disappeared. Partly upon the urging of 
Chairman Cole of the Joint Committee, the House Appropriations Committee in- 
serted language in the money bill recommending that not to exceed seven million 
dollars be spent to begin such construction. The need for international leadership in 
nuclear power resulted in the decision to build immediately a large-scale facility with 
this authorization, and it was on this understanding that the House Subcommittee 
voted the provision.” 

In February 1954, the AEC revealed the remaining elements of its new five-year 
reactor developnient program.” This program was based on five approaches—out 
of “perhaps 80 or more”—to the problem of attaining competitive power. One 
was the large-scale PWR. The others were to be four small experimental reactors 
employing as many different principles of design: a boiling water reactor, a sodium- 
graphite reactor, a fast breeder reactor, and a homogeneous reactor. 

Although this five-year development program was a government program, the 
Government alone, it was felt, could not bring to bear the same drive toward 
achieving maximum efficiency and lowest cost. Before going ahead on the PWR, 
Commissioner Murray said, the AEC had asked again the fundamental question: 
Would private industry, if permitted by law, do this job itself? By the close of the 
1953 hearings, however, it had become clear that it was just “not in the cards” for 
industry to invest the necessary large sums of capital. The AEC did, however, at- 
tempt to give private industry the maximum possible role, particularly on the PWR. 
Commissioner Murray invited offers from industry to invest risk capital in the build- 
ing of the steam and turbine portions of the plant, as well as in the operation of the 
entire installation.“ This proposal created widespread interest in industry. Nine offers 
came from as many firms to share in the project. Of these, the one submitted by 
the Duquesne Light Company of Pittsburgh seemed most favorable to the Govern- 
ment, and was accepted in March 1954.4* Duquesne offered to furnish a site for 
the project (at Shippingport, Pennsylvania), to build and operate the generating 


plant, to operate the reactor part of the plant, to assume five million dollars of the 
cost of research and construction, and to pay the Commission at a specified rate for 
the steam produced. AEC Chairman Lewis Strauss estimated at the time that this 
arrangement will reduce the Government's expenditures by thirty million dollars 


during the period of construction and the first five years of operation. 

In the case of the sodium-graphite project, the AEC followed the precedent 
established with the PWR. The North American Aviation Company, which had 

®* See Statement of Sterling Cole, Joint Committee on Atomic Energy Release, Oct. 22, 1953, See also 
Hearings before the Subcommittee of the House Committee on Appropriations on Independent Offices 
Appropriations for 1955, 83d Cong., 2d Sess., pt. 3, at 2575 (1954) 

*° See Report, supra note 34, at 6-14 


** See N.Y. Times, Oct. 23, 1953, p. 14, col. 3. 
*? See AEC and Duquesne Light Co. to Negotiate on Atomic Power Plant, AEC Release No. 526, 


March 14, 1954. 
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worked on the sodium-graphite principle for some time, contracted to participate 
with the Government in joint development of the reactor.“* North American agreed 
to assume two and a half million of the ten million dollar project costs and to 


furnish a reactor site. 
Tue Commission as Promoter 
A. The Statutory Framework 

Without amendment of the act, the AEC could hardly have achieved its second 
goal: primary industrial initiative in constructing additional large-scale demonstra- 
tion reactors. Such amendment became a reality in August 1954, with the passage 
of a new Atomic Energy Act. 

This greatly revised basic statute offered incentives to increased participation by 
industry in several ways. Most important, it permitted private ownership of re- 
actors and private use of fissionable material (now called special nuclear material) 
under a system of licensing and continuing regulation.* It allowed patenting of 
inventions previously prohibited.” It authorized greater freedom in making avail- 
able classified technical information to industry.“* Finally, as will be seen, it per- 
mitted the Commission to offer additional incentive to private participation by 
granting various types of assistance during the developmental period. 

The AEC did not, however, receive much guidance from the act on how to carry 
out this promotional role; consequently, it has a wide range of discretion. The first 
question is whether the AEC should offer assistance at all. Subsidy will probably 
not be a permanent feature in this area, because nuclear power is potentially cheaper 
than power from ordinary fuel sources. Government aid will not, then, be an in- 
definite support of a higher level of service than would otherwise occur. Once nuclear 
power is competitive, if not sooner, industry may be expected to invade the field 
with enthusiasm. How long aid will be necessary—and whether it will be necessary 
at all—is for the AEC to decide. 

If the Commission decides promotion is necessary, it must resolve the issue of 
how to carry out this promotion. Several possible routes are provided in the act. 

First, the AEC can offer assistance through its discretion in pricing. Since the 
Government owns all special nuclear material, it was decided that compensation 
should be given to private reactor owners who produce such material in their facili- 
ties. Whoever lawfully produces special nuclear material “shall be paid a fair 
price.”"*" The act specifies the considerations which are to enter into the Commis- 
sion’s determination of a “fair” price. The Commission, says the act,” 

**See AEC and North American Aviation Will Share Cost of Sodium-Graphite Reactor Experiment, 


AEC Release No. 550, July 13, 1954. 

** 6641, 53, 68 Srar. 928, 930, 42 U.S.C.A. §§2061, 2073 (Supp. 1954); cf. note 4 supra. 

** 6152, 68 Srar. 944, 42 U.S.C.A, §2182 (Supp. 1954); cf. Atomic Energy Act of 1946, §11, 60 
Srar. 768, 42 U.S.C. §1811 (1946). 

*° §6$142, 143, 68 Star. 941, 42 U.S.C.A. §§2162, 2163 (Supp. 1954); cf. Atomic Energy Act of 
1946, §10, 60 Svar. 766, 42 U.S.C. §1810 (1946). 

*7 §52, 68 Srar. 929, 42 U.S.C.A. §2072 (Supp. 1954). 

*"§56, 68 Srar. 931, 42 U.S.C.A. §2076 (Supp. 1954). 
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. shall take into consideration the value of the special nuclear material for its intended 
use by the United States and may give such weight to the actual cost of producing that 
material as the Commission finds to be equitable, 


As the Joint Committee report explained, this means that the price is to be based 
“primarily” on the value to the Government of the intended use, and “only sec- 
ondarily” on the actual production cost.*® 

This leaves a great deal within the discretion of the Commission. How does one 
determine the value of an atomic weapon, if it is decided that privately produced 
materials should be put to this use? Even if the question of value can be solved, 
do the words “primarily” and “secondarily” have any concrete meaning as used in 
the Committee report? The act itself is even more vague, stating only that the 
AEC shall “take into consideration” the one factor, and give such weight to the 
other as it deems to be “equitable.” Even with the committee report, the Commis- 
sion is hardly given any very specific guidance in setting these prices. Since the 
price schedules announced early in 1955 remain classified at the time of this writing, 
it is impossble to observe the manner in which the AEC worked them out. 

The Commission also has wide discretion in setting prices for the use of special 
nuclear material and source material and for other materials and industrial services 
supplied by the Government. Special nuclear material and source materials may 
be distributed for use in research and development either without a charge or at 
a “reasonable charge.”°” The Commission must determine, in writing, criteria 
to judge whether or not a charge should be made. With special nuclear material, 
if a reasonable charge is found to be in order, the AEC still has room to set the 
prices at various levels. One factor to be considered is the cost of material 
to the AEC, but the use to be made of the material may also be considered, 
the extent to which that use will “advance the development of the peaceful uses of 
atomic energy,” and the energy value of the material in the use to which it will be 
put. This allows wide individual adjustments. With source material, there is less 
opportunity for individual variation, but the AEC still is free to furnish the ma 
terial without any charge at all, for private research and development. 

As to other materials (e.g., heavy water) and industrial services ‘(e.g., fuel-element 


fabrication and chemical processing), the Commission must set nondiscriminatory 


prices which provide “reasonable” compensation for the Government and which do 


not discourage the development of independent sources of supply.’ However, 
under the provision of section 31," permitting the AEC to make research and de- 
velopment contracts and other arrangements, it seems likely that the Commission 
can provide materials and services without any charge at all, although this problem 


** See H. R. Rev. No. 2181, Joinr Commirrer on Aromic Eneroy, Report to Accompany H.R 
9757, Am: ling the Atomic Energy Act of 1946, 83d Cong., 2d Sess. 16 (1954) 

*° 6§53(c), (d) and 63(c), 68 Srar. 930, 933, 42 US.C.A. §$2073(c), (d), and 2093(c) (Supp 
1954). 

*' §161(m), 68 Srar. 950, 42 U.S.C.A. §2201(m) (Supp. 1954) 

**68 Star. 927, 42 U.S.C.A. $2051 (Supp. 1954). 
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of statutory interpretation has not yet been settled. In any case, the requirement of 
“reasonable” compensation for the Government is not a strict one and gives the AEC 
discretion to set prices which substantially aid the private firms involved. 

In regard to “burn-up” or loss of special nuclear materials, the AEC is of the 
opinion that it has discretion under the act to decide whether to charge or not in 
connection with research and development projects. Section 53(d)(5) requires a 
charge under commercial licenses, but says nothing about section 104 licenses.’ This 
the Commission interpreted to mean that “we are not required under section 104 
to charge for burn-up, but we are not prohibited from doing so.”* 

Representatives Holifield and Price of the Joint Committee have pointed out 
and deplored the additional subsidy possibilities provided by these pricing pro- 
visions, over and above the built-in subsidy afforded by retaining government owner- 
ship of special nuclear materials and requiring that private producers be compen- 
sated.”” Regarding the AEC’s power to make a “reasonable charge” for use of ma- 


terials and to pay a “fair price” for materials produced, they have stated :°° 


But the vague generalities set up in lieu of standards to guide the Commission in 
determining both these critical figures leaves a degree of discretion in the administrative 
body that would enable it to pay considerably more for the production than it charged for 
the original supply of special nuclear material, thus affording private utilities, let us say, 
subsidies of undetermined magnitude for their participation in the development of nuclear 
power. Such subsidies resulting from dual transactions might well escape the public 


eye. 

Second, the AEC can assist private endeavor in nuclear power research and de- 
‘velopment by “arrangements (including contracts, agreements, and loans) for the 
conduct of research and development activities relating to” a number of specified 
areas of atomic theory, production, and utilization.” The language of section 169 


appears to permit this form of aid in connection with private nuclear power plants 
under noncommercial section 104 licenses.’ As will be seen, this interpretation of 


the statutory language gave rise to a dispute, the outcome of which is not yet entirely 
clear. 
B. A Concrete Program for Increased Industrial Participation 
With a framework for augmented industrial participation established by the 
new statute, the Commission moved to take advantage of its potentialities. In Jan- 
uary 1955, the classified price schedules were made available. A few days later, 
Chairman Strauss revealed the new AEC Power Demonstration Reactor Program, 


"*68 Srar. 930, 42 U.S.C.A. §2073(d)(5) (Supp. 1954) 

"* See Hearings, supra note 22, pt. 1, at 180. ‘ 

*° 6652, 56, 68 Srar. 929, 931, 42 U.S.C.A. §§2072, 2076 (Supp. 1954) 
°° HL. R. Rep, No. 2181, op. cit. supra note 49, at 131. — 

°7 631, 68 Srar. 927, 42 U.S.C.A. §2051 (Supp. 1954). 

"* 68 Srar. 952, 42 U.S.C.A. §2209 (Supp. 1954). 
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providing for private development, construction, and operation of large-scale power 
demonstration reactors, with some financial assistance from the AEC." 

The underlying philosophy of this new proposal represented, as noted, a slight 
advance over the original 1953 views. Although the Commission was to continue to 
push forward with its own experimental and research program, it appeared that 
further large prototype construction should be turned over mainly to industry. With 
out further large-scale construction by the Government, the AEC hoped that prin 
cipal financial and technical responsibility would be accepted by industry in order 
to achieve economic nuclear power at the earliest possible date. However, the Com 
mission was still convinced that governmental assistance was necessary. 

While Congress wrote the new act, the AEC was already working out detailed 
plans to bring industry into atomic power to an unprecedented degree. The Com 
mission’s thinking was revealed in July 1954 by Dr. Hafstad.” He suggested that 
the incentives for industry to invest in large but uneconomical developmental reactors 
might be provided under a cooperative arrangement which he called a “reactor-of- 
the-year” program. Under this plan, utilities would substitute a few full-scale atomic 
reactors for conventional plants in the course of normal expansion. These would 
unquestionably cost more than conventional plants. The utilities would offer a sum 
more or less equal to the cost of a comparable, conventional plant at the same loca 
tion, and the AEC, as part of its research and development expense, would make up 
the difference. If several such proposals could be developed each year, the one of 
minimum cost to the Government for the greatest technological advance would be 
accepted as the “reactor of the year.” In addition, the Government would purchase 
by-product plutonium at a fair price. 

Although the new act seemed to preclude the use of commission funds to aid 
the construction of private nuclear power plants, the Commission remained con 
vinced that some federal aid was necessary. General Manager Nichols explained 
to the Joint Committee that, “. .. in our talks to various companies . . . none of them 
felt that the state of the art was yet ready where they could completely finance a 
research and development reactor of any reasonable size.”*' 

Some members of the Joint Committee questioned this conclusion. Senator 
Anderson seemed unconvinced that it was wise to make an immediate offer of 
subsidy. “Why not try them first?” he suggested, “Then if nobody comes in and 


offers to put up his own money, then say, all right... we will go the subsidy route. 
1962 


I do not believe you ought to try that first. 


What sort of assistance did the Commission determine to be appropriate? One 


*® See AEC Announces Demonstration Program Opening Way for Industrial Power Reactor Develop 
ment, AEC Release No. 589, Jan. to, 1955 2 

°° See Industrial Atomic Power and Its Relation to Development of Other Natural Resources, an 
address by Dr. Lawrence R. Hafstad before the Missouri Basin Inter-Agency Committee, AEC Release, 
July 21, 1954. 

"See Hearings, supra note 22, pt. 1, at 157. 

*8 See id. at 159 
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form of aid it specifically ruled out: the price schedules indicated that it would be 
AEC policy not to assist private industry by rigging the secret prices charged and 
prices paid by the Government so as to give subsidies of a size known only by those 
with access to classified information. In regard to the payments for privately pro- 
duced special nuclear material, the Commission put in its price schedule “certain 
incentives for weapon grade material” during the first seven year period but 
built the pricing structure essentially around the “fuel value” of the materials.” 
Moreover, the Commission decided to charge for fuel-element fabrication and the 
various chemical processing operations so as to recover full costs, thus placing the 
full burden of these operations on industry.* Finally, the Commission exercised its 
prerogative to charge for special nuclear material consumed or lost.° The act 
seemed to indicate, it will be recalled, that these last charges might have been waived. 

What, then, was the form in which the AEC proposed to make assistance avail- 
able to private industry? Under its Power Demonstration Reactor Program, an- 
nounced at the same time as the price schedules, the makers of acceptable proposals 
for construction of large-scale demonstration power plants might receive one or more 


of three kinds of assistance: 


.. . waiver of the charge that the licensee would otherwise have to pay for the use of 
special nuclear material or source material furnished by the AEC; performance in AEC 
laboratories and test facilities without charge to licensees of certain mutually agreed upon 
research and development work; and financial assistance under appropriate research and 
development contracts. 


The first group of proposals to the AEC under the Power Demonstration Re- 
actor Program was received by April 1, 1955, the deadline set by the Commission. 
(Assuming favorable and effective responses were made, Chairman Strauss had said, 
the AEC would establish subsequent dates for receiving additional proposals.) The 
initial proposals came from Yankee Atomic Electric in Massachusetts, Common- 
wealth Edison of Chicago and associates, Detroit Edison and associates, and the 
Consumers Public Power District in Nebraska. The four proposals included four 
of the five types of reactors stressed by the Commission in its five-year development 
program—all except the homogeneous reactor. These projected facilities made up a 
total of almost 450,000 kilowatts of generating capacity. 

Although its proposal was made under the demonstration program, Common- 
wealth Edison and associates, known as the Nuclear Power Group, did not ask for 
any of the types of assistance offered by the AEC. One other utility felt that it did 
not need such aid from the Commission. New York’s Consolidated Edison Com- 
pany applied for a straight license, at about this same time, to build a full-scale 

** See id. at 75-76. 

** Ihid. 

** See id. at 74 and 180. 
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nuclear plant at a site on the Hudson River near Peekskill, New York.’ The 
power from this modified version of the Nautilus’s pressurized-water reactor was 
calculated to serve the rapidly increasing power needs of Westchester County, New 
York. Capacity of the plant was projected at nearly 250,000 kilowatts; 140,000 kilo- 
watts were to come from the nuclear portion and the rest from an oil-fired super- 
heater arrangement. 

By the end of August 1955, two additional proposals had been made. One was a 
project of the Pennsylvania Power and Light Company for a large-scale homogeneous 
reactor and power plant with a capacity of 150,000 kilowatts, to be located in eastern 
Pennsylvania.” This meant that all five of the most promising types had been 
proposed for large-scale private construction, The other plan came from the Rural 
Cooperative Power Association of Elk River, Minnesota, which suggested construc- 
tion of a relatively small 22,000 kilowatt plant.”° 

Thus, by the early fall of 1955, the induction phase of nuclear power development 
appeared to be under way. It is true that in August, the AEC did reject two of 
the original demonstration proposals: those of Yankee Atomic Electric and the 
Consumers Public Power District. But it approved the other two—those of the 
Commonwealth Edison and Detroit Edison groups— as forming a satisfactory basis 
for negotiation, and in so doing, paved the way for the first large-scale, privately 
owned atomic power reactors.” 

Tue ComMiIssion as REGULATOR 

The third function of the Atomic Energy Commission during the present transi 
tional, or “induction,” stage of atomic power development is regulation. In carry- 
ing on this activity, the Commission’s transitional role merges with that of the later 


period of full-fledged atomic industry, when research and development are chiefly to 


be left to industry, when no promotion will be necessary to induce private firms to 
engage in what will have become a competitive source of power, and when the Com- 
mission will confine its activity in this field mostly to licensing and continuing 
supervision—that is, to regulatory functions similar to those exercised by the several 
existing so-called independent regulatory commissions of the federal government. 

Those who are induced to enter the present “induction” phase of nuclear power 


Ibid. See also testimony of Consolidated Edison's president, H.R. Searing, Hearings, supra note 
22, pt. 2, at 402-07. 
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development by the Commission’s promotional program (or simply by the hope of 
getting a head start which will provide bigger ultimate profits) must operate under 
a strict control scheme established by the 1954 act. First, these firms must submit to 
the licensing provisions of the act. The primary license requirements are three in 
number: one who builds or owns a reactor must have a license; one who acquires, 
processes, or uses nuclear fuel—source material or special nuclear material—must have 


a license; and one who operates a nuclear reactor must have a license."* This system 
gives the Commission the opportunity to review in advance all proposed activities 
and decide whether and under what conditions they should be carried out. Second, 
private participants must submit to a system of subsequent control, which includes 
broad inspection and supervision, and the right, under certain circumstances, to 
suspend or revoke licenses, to order the operation of licensed facilities, or to recap- 
ture special nuclear material.” 

The statute provides for two types of facility licenses, under sections 103 and 
104."* The former are called commercial licenses; the latter, for medical therapy and 
research and development, may be called noncommercial. No commercial licenses 
may be issued until the AEC has made a finding in writing that some type of 
“utilization or production facility has been sufficiently developed to be of practical 
value for industrial or commercial purposes.”"* In regard to the licensing of non- 
commercial reactors under section 104—the only kind of facilities which will be built 
for some years—the Commission's discretion to grant or withhold a license is com- 
plete. The section is permissive; it simply authorizes the AEC to issue licenses for 
certain kinds of reactors under certain conditions. 

The way in which the AEC controls development under section 104 may be 
gauged by extrapolation from the criteria used in the demonstration program. The 
Commission stated five criteria which would guide its consideration of whether to 
accept or reject the various proposals that might be made. Decisions were to be 
made on the basis of 1) the probable contribution of the proposal toward achieving 
competitive nuclear power; 2) the cost to the AEC; 3) the financial risk to be as- 
sumed by the maker of the proposal; 4) the competence and responsibility of the 
maker; and 5) the assurance given against abandonment of the project.” It is clear 
that the AEC intends to make sure that it has ample discretion in arranging for 
industrial participation. Action has already been taken on the original four pro- 
posals; the AEC, however, has given no indication (at the time of this writing) 
as to which of these criteria resulted in the approval of two proposals and the 
original rejection of two others. 

These, then, are some of the more important aspects of the regulatory scheme 


™ S101, 68 Svar. 936, 42 U.S.C.A. §2131 (Supp. 1954) 
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provided by the act. The Commission began to lay the groundwork for its regu 
latory activities soon after the passage of the Atomic Energy Act of 1954. It first 
issued two interim orders, one of which continued in effect, for the time being, all 
the then-existing regulations.” The Commission then undertook the extensive job 
of drawing up a new body of licensing regulations as required by the new legisla- 
tion. By early 1955, the staff work had progressed to the point of submitting some 
of the draft regulations to the Commission for study. Over the next few months, 
these draft regulations in the various fields were published so as to make it possible 
for interested parties to inspect them and make any suggestions that seemed desirable 
before they became effective.” 

For administrative purposes, the Commission, in 1955, established a new Di 
vision of Licensing, to be responsible for the preparation and administration of AEC 
regulations dealing with licensing of private atomic energy activities.”” Within a 
short time, however, this was superseded by a Division of Civilian Application.” 
Its responsibilities include developing and issuing regulations and price schedules, 
licensing, handling requests for access to restricted data, authorizing distribution of 
source, special nuclear, by-product, and other materials, and authorizing production 
of special nuclear material outside the United States. 

For purposes of inspection and supervision of licensed activities, the 1954 act 
established a statutory Inspection Division.” The AEC opposed this provision; the 
function is important, said the Commission, but it is a tool of management and 
should be flexible to allow administrators to adapt it to their particular needs.™ 
However, Congress went ahead and inserted the provision in the law. Consequently, 
the Commission set up such a division, with the function of gathering information 


to show whether contractors, licensees, and officers and employees of the AEC are 


complying with the act’s provisions and commission rules and regulations. 


Tue Commission’s Muctipte Rove 
Three principal functions, then, make up the present multiple role of the AEC. 
This role has become increasingly complex as its newer aspects of promotion and 
regulation of private activities have come more into prominence. However, these 
commission functions are closely bound together during this period and require 
the utmost coordination. Both aspects of the present drive to develop civilian nuclear 
power—the five-year development program (operating) and the demonstration pro 


7” See Hearings, supra note 22, pt. 1, at 56. 
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gram (promotional and regulatory)—are so closely related that they seem almost to 
merge. The tie-up between the two is indicated by two items in the AEC budget 
request for fiscal year 1956. In the operating expenses estimates, over and above the 
amounts for specific five-year development program items, the Commission asked for 
fifty million dollars for what it called the Power Reactor Acceleration Program. 
The national interest requires, said the Commission, that the 1954 plans for develop- 
ing nuclear power be accelerated. Therefore, it was proposed to spend fifty million 
dollars to expand the “engineering development” on nuclear power reactors and to 
advance the time when nuclear power will become economically competitive. Of this 
sum, costs up to ten million dollars were to be incurred in fiscal year 1956, the rest 
to be obligated but unpaid.’ Later, in the plant and equipment budget, the AEC 
asked for an additional twenty-five million dollars for 1956, making a total of 
seventy-five million dollars for this acceleration program.™* 

Before the Appropriations Committees, commission spokesmen were vague as to 
just how this money would be used. It developed that the money would not be 
limited to assisting industrial firms which were carrying out projects under the 
demonstration reactor program. According to the justifications, the plant and 
equipment sum was to be available for commission construction of reactors in which 
industry showed no interest, for construction of government facilities to carry out 
work required by “both the AEC and private power reactor program,” for con- 
struction of testing or processing facilities needed because of advances in reactor or 
reactor component design, and for joint industry-government projects where the 
AEC might build and own a portion of the plant. The operating expenses item 
was also to be utilized both in connection with the proposals from industry and in 
order to accelerate the Commission’s own projects.”° 

The AEC, throughout, asked for a maximum of flexibility on this item. Before 
the Joint Committee approved authorization of the twenty-five million dollars in 
capital funds, Representative Durham wanted the agency to suggest some formula 


specifying that a given percentage of cosc would be allocated to industry and the 
rest to Government under the joint demonstration program phase. General Man- 
ager Fields indicated that this was impossible, that the AEC did not know just 
what sort of proposals would later be received, and that the percentage of contribu- 
tion by each participant might vary widely. It might be necessary for the Govern- 
ment to support some promising types nearly 100 per cent, and others only 10 per 


cent.*® 
“What you are essentially asking for,” said Representative Holifield, “. . . is a 
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floating fund of twenty-five million dollars which, as the different reactor programs 
are developed, you may assign on the judgment of the Commission .. . as you feel 
will be necessary for each one of these reactor programs.”*’ Commissioner Libby 
agreed that this was true.*® 

It was not unrealistic to assume that some of the more promising types of re- 
actors might not be proposed by industry. The initial offers made by industry under 
the Power Demonstration Reactor Program did not include the homogeneous type, 
considered by the AEC to be perhaps the most promising of all in the long run. 
The Commission anticipated such a development and discussed it with the Joint 
Committee prior to receipt of the April 1 proposals. Representative Holifield 
strongly urged that the Government cannot just let this program lag. “If we do 
not get the proper kind of responses to the different types of reactors that seem 
feasible,” he went on, “. . . the Government should go ahead with experimental 
work, ... We cannot afford to be outdistanced in this field by foreign powers.”™ 

Although Mr. Holifield was most insistent, the AEC and the Joint Committee 
seemed generally to share his feeling. Later, when the first proposals were all in, 
Commissioner Libby stated his surprise and disappointment that no one planned to 
build a large homogeneous reactor, and suggested that he would strongly favor 
governmental development and construction if no one took the initiative on this 
reactor type at the next submission of proposals.”” This did not become necessary in 
the case of this particular type because of the later proposal by the Pennsylvania 
Power and Light Company. But it was by no means assured that the five reactor 
types stressed under both the five-year program and the demonstration program 
would ultimately prove to be the most fruitful designs. The AEC at this time (mid- 
1955) was working ahead on several additional reactor types which might, it seemed, 
turn out to be even more promising than the original five. In this case, the AEC 
will, doubtless, again stand ready to assume the initiative in large-scale construction 
if industry should fail to do so. 

The over-all goal of maximum progress toward economic nuclear power, then, 
binds together the present governmental and private programs. It conditions the 
AEC’s own efforts and the nature of the promotion to be carried on. The Com 
mission must stimulate industrial participation not only for its own sake, but as a 
means of achieving competitive power most swiftly, as required by the need to keep 
in the forefront of world atomic energy development. In this joint operation, coordi 
nation and harmonization are necessary. This must be the task of the AEC. 


TRANSITION TO THE ReGuLATorY PHase 
The present three-part role of the AEC in civilian atomic power is a transitory 
one. Later, the Commission’s operating and promotional roles in the field will 
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presumably diminish as the atomic industry gets under way in earnest. Since the 
atom offers a potentially cheap source of power, there should be no need for 
permanent subsidization to maintain a high level of progress in constructing and 
perfecting nuclear plants. The Commission should be able to allow industry to 
handle most of the development work; thus, the principal duties that will fall to 
the AEC will be those of a regulatory nature. 

This future period of full-scale atomic industry will involve section 103 licenses 
for construction and ownership by private firms of atomic power reactors, At first 
reading, the law seems to draw such a distinction between these and section 104 
developmental licenses that the future period of regulation appears likely to be 
characterized by a lesser degree of control by the AEC and more freedom for 
private activity. However, when the language of the act is closely examined, one 
sees that it allows the Commission substantially as much discretion to grant or refuse 
licenses, and to control those granted, as under section 104.”' 

There has been some criticism of the 1954 act because of the strictness of the 
regulatory scheme set forth therein, It is an unusual field, and the requirements of 
security and safety are unusually great. Furthermore, there is, as yet, little experi- 
ence with which to give meaning to some of the terminology and concepts used 


by Congress in setting forth and defining the procedures and policies to be followed 


by the AEC. If it seems that the agency's discretion is extremely broad, it is per- 
haps the result of the fact that experience in atomic power is so meager that it 
is now impossible to legislate in meaningful terms. Perhaps the several years of ex- 
perience under section 104 which will precede the granting of any section 103 com- 
mercial licenses will be such as to give meaning to the standards and policies Con 
gress incorporated in the act. If not, it may be that the law will have to be amended 
to clarify and specify in certain areas in order to leave the agency somewhat less 
free to take whatever course it feels is appropriate. 

Whatever modifications may be made in the statutory framework supporting 
the regulatory functions of the Commission, the problem will remain of combining 
in one agency a substantial load of regulatory duties and an equally substantial op- 
erating program in the fields of production, weapons, research, and reactors for 
military propulsion, — It is essentially the same organizational problem as that posed 
by the threefold combination of the present developmental period. The arguments 
for retaining all functions in one agency may be less compelling in this later stage; 
the traditional issue of the wisdom of combining regulation with the executive and 
operating activities will be more pertinent. 

Most political scientists argue against such a combination, particularly in agencies 
headed by a group of commissioners, “The common experience is,” said the first 
Hoover Commission’s task force, “that groups are better fitted for judgment and 
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decision than for the execution of large-scale operations.””* Furthermore, the task 
force continued, most regulatory commissions find that their purely regulatory duties 
are extremely time-consuming; not only are they not fitted for operating functions, 
but performance of these weakens their ability to perform their primary functions 
by taking time that should be devoted to regulatory duties. The task force sug 


gested that operating functions should be placed in the regular departments as fat 


as possible, so that they may be carried out under direct executive supervision and 


responsibility. 

The problem, however, is not an immediate one, for it will arise only when the 
nuclear power industry becomes a reality. How long is the present transitional o1 
“induction” stage likely to last? Although atomic energy has been one of the areas 
most productive of wrong predictions and inaccurate guesses about the future, 
even from the best informed, a few points are clear. One is that the first round of 
large-scale demonstration power plants will just be starting to operate by 1960, 
assuming that some of them can get under way soon. One cannot help thinking 
that the 1959 completion date set by Detroit Edison is over-optimistic. Even the 
PWR will not be completed until 1957. In any case, experience with these first 
plants, and perhaps with subsequent ones which may be begun in the next year or 
two, cannot be expected to be available before the early 1960's. One hesitates to pre- 
dict the end of the induction stage before 1965. The AEC’s Reactor Development 
Division head, W. Kenneth Davis, has said that the induction phase will probably 
end at about that date, although it may vary two or three years cither way.”* The 
end will be largely a psychological point, he has suggested, when confidence in the 
eventual advantages of nuclear power becomes so great that atomic plants form 
a large proportion of all new power plants. At this date, the problems will prob 
ably still not be solved, and no one will have generated nuclear power that actually 
is competitive. 

It is easy to see that the AEC is not about to be overwhelmed with regulatory 
duties emanating directly from the generation of nuclear power. For at least a 
decade, the number of atomic power plants will probably be small. During that 
time, the AEC may be expected to continue in its operating-promotional-regulatory 
role, which forms the bridge to the atomic power industry of the future. 

Rrrorr on REGULATORY 
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DEMOCRATIC CONTROL OF ATOMIC 
POWER DEVELOPMENT 


Morcan THomas* 


Atomic power is a new source of energy which complements the older power 
sources found in coal, oil, and natural gas. Although it involves a technology de- 
veloped and held in restricted form by the Government, it is filled with industrial 
potential for the national welfare and for the nation’s business. Important for these 
reasons, it is placed on the battleground where American public policy is formulated. 

Both domestic and foreign policy are concerned with progress in making nuclear 
power a practical, economic reality. Domestically, it has a great potential effect on the 
economic balance of forces. Internationally, it has the characteristic of a much de- 
sired body of new knowledge and new techniques which major powers can take to 
underdeveloped nations in return for their friendship and support. Hence, atomic 
power cuts into the conflict of contending forces at odds over governmental policies. 
It catches up the political partisans and gains their artful attention and publicizing. 
In short, an open struggle of the American system of democratic control is emerg- 
ing, with all the trappings of pressure groups, partisan forces in Congress and the 
Executive Branch, and frequent treatment by opinion-leaders, such as commentators, 


prominent businessmen, editorial writers, and national news magazines. A lively sub- 
ject for “issues” is moving into prominence on the American stage of public policy- 
g & P policy 


making. 

The highly charged political characteristics of atomic power contrast rather sharply 
with the general low level of political involvement to which the field of atomic 
energy has previously been subjected. Atomic energy policy has been defense policy, 
largely formulated in secret within government councils of officials and security- 
cleared advisors. From time to time, some questions have spilled out into the 
public domain. One was the security policy of the Lilienthal Commission, as 
seen in the so-called Hickenlooper inquiry—the investigation of the AEC in 1949 
by the Joint Committee on Atomic Energy. Another was the decision to go ahead 
with an H-bomb “crash” program. However, it was made public only as limited, 
after-the-fact information. Some other important decisions, too, were kept com- 
pletely hidden from the public when made—e.g., the addition of production reactors 
and heavy water manufacturing plants at Savannah River and the establishment 
of a new experimental weapons laboratory at Livermore, California. And the 
public learned of the decision to enter upon a tremendous expansion of gaseous 
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diffusion plants only through the involvement of the congressional appropriations 
committees in the summer of 1952. Therefore, on the whole, no active outside 
groups took stands, no commentators presented conflicting views, and democratic 
control over the Atomic Energy Commission came largely from commission ad- 
visers, from members of the Joint Committee on Atomic Energy, and, on some issues, 
from the President and his immediate staff. 

Over all, the defense nature of the program facilitated fairly unanimous resolu- 
tion of small differences, Occasionally, disputes within the “inner control groups,” 
behind the cloak of secrecy, did manifest themselves, but they were not of long 
duration. For example, President Eisenhower eliminated the prototype of an aircraft 
carrier reactor from the budget estimates in the spring of 1953, but, on the instiga- 
tion of the Joint Committee on Atomic Energy, and with the help of the appropria- 
tions committees, the item was converted into a large-scale prototype of a central 
station power plant which the AEC was encouraged to start. ‘Thus, policy was 
worked out by a governmental control group. It served, to be sure, as an instrument 
of public control, but it was not held accountable by the support or opposition of 
outside groups or forces. The political representatives who made up the control 
group recognized their responsibility to test the atomic energy program by their 
own interpretation of what would best serve the nation, but there was no real 
democratic check on this interpretation.’ 

Today, however, atomic power is ushering in a new set of conditions for public 
control. As the immediate concern of pressure groups, it enters an area where two 
entrenched and bitter opponents, public-power advocates and private-power advo 
cates, fight with all the available political weapons. Furthermore, as the day dawns 
when private participation in atomic power begins and chances for private profit 
appear on the horizon, forces of self-interest are unleashed. Thus, the different 
businesses affected, such as the electric power, chemical engineering, and electric 
equipment manufacturing industries, see their rival and complementary positions 
in alternative schemes for development of atomic power. The forces of private 
initiative bring their inevitable concomitants, those of monopoly and favoritism. 
And the individuals and groups in our society who worry about these forces enter 
the fray. The Government's vast investment provides a source from which insiders 


and especially advantaged firms can benefit at the cost of others. The charge of 


“give-away” is heard. The manifestations of democratic political control have come 
on the scene. 

The emergence of many aspects of democratic public control does not mean, how 
ever, that the technical information necessary for work in the field of atomic power 
has been wholly declassified. The reason for this is that the Government’s program 
of research and development in reactors is a combined military-civilian program. 
The same reactor technology applies to the military field as to the civilian. Military 
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reactors are also producers of atomic power; they are being designed to drive 
submarines or surface vessels, to heat gases for jet propulsion in aircraft, and to 
provide electric current for portable-package power plants for military installations. 
In addition, reactor technology is vital for production reactors in which plutonium 
for atomic weapons is produced. Hence, because of the interchangeability of informa- 
tion, considerable secrecy of technical features remains. 

This fact has several consequences of significance for public control. It means 
that outside analysts and public opinion leaders must guess and speculate about cer- 
tain features of the various power reactors. The resulting estimates, often conflicting, 
cannot be affirmed or denied by government technicians for fear of revealing secret 
information. A general impression of confusion and uncertainty prevails. And 
although specially designated industrial groups are allowed access to secret technical 
information, this participation, no matter how widespread, is no substitute for 
general knowledge. Open discussion continues to be restricted, chances for special 
advantage obtain, and peaceful atomic power cannot be fitted completely into the 
normal system of democratic public control. 

Yet, there is more and more publicity about the actual policy decisions which 
channel government and private resources into different parts of the reactor pro- 
gram. ‘To be sure, the Commission classified its schedule of prices to be paid to 
industrial producers of special nuclear materials (plutonium and U-233). However, 
it revealed that the prices were based mainly on the “fuel value” of plutonium rather 
than the “military value” of the material for weapons use.* Thus, without stating 
these prices in the exact dollar amounts, the Commission did release enough informa- 
tion so that the fundamental policy decision is clear: the Government will not give 
subsidies to atomic power producers in the form of high guaranteed prices for pro- 
duced plutonium. 

In short, in spite of the remaining secrecy, general public knowledge and dis- 
cussion of atomic power are increasing and will doubtless continue to grow as de- 
classification proceeds, As more and more groups become familiar and involved, 
the forces of democratic control will enlarge their impact on the field of atomic 
power policy. It is with this trend that this paper is concerned—with both the issues 
that are evolving and the clashes these issues are occasioning among the various 
economic, social, and governmental groups which are affected by the emergence of 
nuclear power. 

Sprep or THE GoveRNMENT’S ProcraM 

The AEC has drawn up a Five-Year Power Reactor Development Program to 
guide its own efforts in civilian reactor research and development work. This is 
based on the policy that it is the Government's responsibility to develop power 
reactor technology “to the point where one or more power reactor systems are 
technically and economically feasible, and beyond that, to develop technology for 
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even more advanced types of power reactors.”* In this program, the Commission 
uses mostly government money for planning and building experimental reactors 
of moderate size, although it was decided in 1953 to build one large-scale facility, 
the pressurized water reactor and power plant now under construction at Shipping- 
port, Pennsylvania. 

This program requires only brief comment, for it has never been the subject of 
controversy. It is true that the National Coal Association publicly deplored the 
Government's decision to* 

. use huge amounts of taxpayers’ money to construct, er to subsidize the construction of, 
numerous permanent installations [¢.g., the Shippingport reactor] which admittedly will 
not be capable of producing electricity at a price which is competitive with coal. 
However, even the Coal Association did not take issue with the AEC’s five-year 
program as a whole, but simply recommended that the Government concentrate on 
laboratory research and temporary, pilot-scale experimental plants to obtain knowl 
edge which would render nuclear power useful at a later time. 

The lack of opposition to the AEC’s civilian reactor program is traceable to the 
fact that several groups see value in it for different reasons. ‘Those who favor the 
United States’ progress in peacetime atomic power for international reasons are en 
couraged. There are practical arguments that the greatest industrial nation on earth 
will remain so only if we lead the world in every race for new technological dis 
coveries. Quick achievement of practical atomic power is deemed to be in the 
public interest, and there is general agreement that the United States Government 
should continue to take the lead in its attainment. Among the economic groups 
affected by nuclear power, the electric utilities and equipment manufacturers are 
glad to have the Government provide the cost of research and development which 
will eventually lead to a technology usable by them. ‘The advocates of public power 
are pleased to have atomic power technology remain in government hands so that 
their rivals in the private-power field cannot get ahead of them and freeze them out 
of the new field. Liberal and labor groups who hope for a government-operated 
atomic power system share this view. Finally, the armed services believe that atomic 
power reactors for military propulsion are amply provided for and generally favor 
the development of civilian power as a complementary program. With such wide 
support, the Commission seems likely to move ahead at a rapid pace on its civilian 
reactor program.” 

UriizatTion or Resources: Mirirary v. Civitan 


The fact that civilian atomic power had its inception primarily in a military 


program brings up the issue of the allocation of resources between military and 


* Joint Committee on Atomic Energy, Current Statement of the Atomic Energy Commission on the 
Five-Year Reactor Development Program, %4th Cong., 1st Sess. 1 (1955). 

* Hearings, supra note 2, pt. 3, at 475-76 

* For a detailed exposition of the attitudes of these various groups towards the AFC's reactor program, 
see Hearings before the Joint Committee on Atomic Energy on S. 3323 and H.R. 8862, to Amend the 
Atomic Energy Act of 1946, 83d Cong., 2d Sess., pts. 1 and 2 (1954) 
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civilian uses for atomic power. In general, as already stated, the position of the 
military is that civilian applications are not competing with military. Thus, De- 
partment of Defense representatives have stated that they strongly support developing 
the peacetime uses of atomic energy and broadening the scope of industrial par- 
ticipation. Although agreement has been reached in principle, this does not mean 
that the military interest will not be asserted where a scarcity of resources requires 
a choice between military and civilian application. And when a threat to the military 
program arises, the military has powerful spokesmen in the Joint Committee on 
Atomc Energy, where six of the nine House members serve also on the Committee 
on Military Affairs. 

One military-civilian conflict arose in early 1955 over President Eisenhower’s 
proposal for the immediate construction of an atomic-powered merchant ship with 
a reactor like that of the Nautilus. Among those elements most active in support 
of this proposal were the Merchant Marine and Fisheries Committee in the House 
and the Interstate and Foreign Commerce Committee in the Senate.’ Arguments 
based on the propaganda war with the Soviet Union were brought up, and it was 
asserted that unless we acted promptly, the Russians might “beat us to the punch.” 
Further, AEC Commissioner Libby asserted that the peace ship would not be built 
“at the expense of submarines, or the airplane, or any of the military programs.” 
Admiral Rickover, the Chief of the AEC’s Naval Reactor Branch, however, ex- 
pressed the view that the merchant ship would result in the delay of the navy 
program, and painting a pessimistic picture of any kind of merchant ship program, 
he urged, instead, the development of a large ship reactor prototype, which would be 
of subsequent use in merchant vessels." After considering the question, the Joint 
Committee, apparently fearing a drain of resources away from experiments on 
military propulsion reactors if the plan were carried out, voted not to authorize the 
peace ship.” 

What of civilian central-station power reactors? Basically they too are in competi- 
tion for resources with military propulsion reactors. Although central-station reactors 
are simpler in design than ship propulsion reactors because they do not involve weight 
and size limitations and other special features, they use the same materials and are 
based on the same technology, which puts them in competition for the limited 
number of trained technical personnel. In this case, as with propulsion reactors, the 
forces pressing for civilian power are strengthened by the growing importance of 
the atom in foreign policy, which tends to suppress the doubts of the military 

*See id., pt. 2, at 733. 

" Representative Herbert C, Bonner (D., N.C.) and Senator Warren G. Magnuson (D., Wash.) are 
the respective chairmen of these committees, and they led the fight for authorization of an experimental 


atomic-powered merchant ship. See, for example, Senator Magnuson’s statement, 101 Cone. Rec. 
8g20 (daily ed. July 13, 1955). 

"This discussion of the peace-ship proposal is found in Hearings before the Subcommittee on 
Authorizing Legislation of the Joint Committee on Atomic Energy, 84th Cong., 1st Sess. 78-92, 118-21 
(1955). 

"See 101 Cone. Rec. 7944-46 (daily ed. June 27, 1955). 
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point of view. The cold war must be waged, it is argued, at the same time that 
preparations are made for the strongest possible defense in case a hot war should de- 
velop. 

There remains, then, a clear potential rivalry between the military reactor pro- 
gram and both civilian propulsion reactors and central-station power reactors. ‘The 
clash of interests results from a competition in the Government's program for pri- 
ority to employ the limited number of contractors and technicians capable of doing 
this work. Although there appears to be general agreement that a civilian program 
is necessary, disputes such as that over the merchant ship may continue to arise as 
both the military and civilian programs are pushed rapidly forward. 


Tue AEC Propuction ProcraM aNnp CiviLiAN Power 


The production of fissionable materials is the prerequisite for work in all phases 
of atomic energy. Two roads, both of which have been used by the Government 
since 1945, lead to production of these materials. One is the separation process in 
which the fissionable isotope, U-235, is taken out of the stable form, U-238, in a 
gaseous diffusion plant. The other is the conversion of a blanket of U-238 into 
fissionable plutonium (Pu-239), or a blanket of thorium (Th-232) into the fissionable 
uranium isotope, U-233. This is done in a converter reactor in which the neutrons 
given off in the fission process are used to transmute nonfissionable materials into 
fissionable materials, some of which, by a chemical separation process, may then be 
extracted for further use. 

Much thought has been given to a program which would permit the use of the 
heat generated in a production reactor in the latter process for transformation into 
power. ‘Thus, a converter or a breeder reactor could produce power as well as 
fissionable materials. This possibility, however, poses many problems. Naturally, 
the technology to support this “dual-purpose reactor” is much more complicated 
than that required to concentrate on materials or power alone. Aside from this 
engineering difficulty, there are policy issues to resolve. Should the Government 
buy up privately produced fissionable materials at a price guaranteed for a long 
period? Without such a guarantee, private industry would be unwilling to build 
and operate power reactors which are not economically practical for their power 
production alone. Would encouragement to enter into atomic power on this subsi 
dized basis not slow down the attainment of economically practical power? Is the 
need for weapons-grade plutonium unlimited; and if not, should the Government 
pay the “military value” for plutonium or merely the “fuel value” which it would 
have if it were to be used in another reactor? 

Although these and related questions have caused considerable debate in hearings 
of the Joint Committee, they have, as we have seen, been generally resolved by the 


decision that the Government should not encourage public utilities to produce atomic 


power by means of guarantees of high prices for the produced fissionable materials. 


In this, the United States has parted company with Great Britain. The British 
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reactor program has been “largely slanted toward the breeding of other fissionable 
fuels, in addition to the production of power.”'” 

It is not the purpose of this article to set forth the arguments on both sides of this 
issue. Both appear to have solid reasoning behind them. The pertinent question 
is: how has public control operated so that those who opposed long-term subsidized 
plutonium prices have carried the day? 

The opening of the policy debate can be attributed to a speech by Charles A. 
Thomas, President of Monsanto Chemical Company, on June 11, 1950."' His pro- 
posal was for industry to own and operate a duel-purpose reactor, with the Govern- 
ment making it attractive by giving participating companies long-term contracts to 
purchase plutonium and by-products so that their capital could be amortized. This 
was followed by a similar recommendation from former AEC Chairman David E. 
Lilienthal, who took the same position in a Collier's article in July 1950.'* Out of 
this ferment came the proposal of the Detroit Edison Company and the Dow Chem- 
ical Company to be permitted to undertake a study of stationary nuclear reactors.’* 
And in January 1951, the AEC announced its Industrial Participation Study Pro- 
gram, in which private business could be cleared to investigate atomic power tech- 
nology. 

During 1952, the Commission continued to arouse interest in industrial participa- 
tion, and the dual-purpose reactor was mentioned frequently as a fitting incentive. 
Meanwhile, however, the Commission’s own reactor development program was pro- 
ceeding apace, its technological knowledge was growing, and it was following a 
program of expansion of its facilities for production of fissionable materials, the 
biggest increase in which was to be reflected in the appropriations bill in the sum- 
mer of 1952. This expansion program, it was determined, was to be for materials 
production only, and, in a sense, this policy decision partly foreclosed a combined 
power and production program that might have been adopted instead. 

Industry, however, continued to consider variations on the dual-purpose theme. 
In the fall of 1952, Walker Cisler, President of Detroit Edison, articulated the view 
of one prominent utility group in a speech before the National Industrial Confer- 
ence Board.’® He did not feel that it was necessary to establish a price for the atomic 
by-products as an incentive for private capital to build and operate commercial-sized 
nuclear power plants. Nor did he think that a market for the materials would be 
lacking. And the proposal submitted subsequently by the Dow-Detroit Edison 
group included selling plutonium to the Government but also stressed that such 
material had a prospective market for reactors to propel ships, submarines, and air- 


craft. 


*° Hearings before the Subcommittee of the Senate Committee on Appropriations on H.R. 6766 
Public Works Appropriations, 1956, 84th Cong., 1st Sess. 15 (1955). 

"' The pertinent portions of this address and the text of the Monsanto proposal are reprinted in Joint 
Committee on Atomic Energy, Atomic Power and Private Enterprise, 82d Cong., 2d Sess. 277-80 (1952). 

8 See id. at 285-91 '* See id. at 296-97. 

™* See id. at 297-301. "® See id. at 365-70. 
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At the same time, inside the Commission, a clearer policy line seemed to be 
taking shape on the dual-purpose reactor. It was that the Government could not 
afford to guarantee a plutonium market to builders of industrial reactors. "The AEC 
saw the problems incorporated in the question of whom to let into the guaranteed 
and subsidized price program and whom to leave out. The long-term guarantee 
of prices for materials produced in what would probably be obsolescent plants also 
gave them reason to hesitate to make such commitments."” 

Against this background, in the fall of 1952, the Joint Committee staff members 
undertook a general survey of the thinking of business and scientific communities 
regarding atomic power.’’ It became evident that there was a divergence of view- 
point among the three chiefly-concerned businesses. Electric utilities were deter- 
mined to enter more boldly into atomic power than they had done in the case of 
hydro-electric power, but they were not eager to be tied to a government market. 
Equipment manufacturers, like General Electric, Westinghouse, and Allis-Chalmers, 
were interested in the rapid development of power reactors by any route, whether 
subsidized by government purchase of fissionable materials or not. They saw in 
atomic energy a potential low-cost fuel to keep power costs low and power consump 
tion rising. Lastly, chemical companies proved to be more interested in manufac 
turing fissionable materials and in developing extensive uses of fission products than 
they were in atomic power per se. 

Further, at the hearings called by the Joint Committee in 1953, the concensus of 
the witnesses was that the difficulties in designing economically practical power 
plants were largely technical. Consequently, there was a strong incentive to con 
centrate on “power-only” reactors in order to simplify the technology. A general 
“shying away” from subsidy in the form of high plutonium prices was noticeable.’* 

Nevertheless, in the 1954 hearings on the new act, the AEC still gave evidence 
of wanting to keep all approaches open.” Its statements purposely kept the possi 
bility of high prices for plutonium in the picture, but no commitments to a definite 
policy were made. Representatives Holifield and Price, however, saw in the combi- 


nation of government ownership of special nuclear materials and a provision for a 


4o-year production facility license the likelihood of hidden subsidies to dual-purpose 
reactor operators. Although they persuaded the Joint Committee to limit any 
guaranteed fair price to seven years, they saw in the AEC’s discretion to set these 
prices the possibility of subsidies of undetermined magnitude.”” Labor union repre 


1©On the AEC’s thinking at this time, see an address by Commissioner Zuckert, delivered before 
the Chicago Section of the American Chemical Society, AEC Release, Sept. 11, 1952. The Com 
missioner posed some of the difficult problems involved in the dual-purpose approach and suggested 
that “power-only” reactors might possibly be the solution. 

17 See Atomic Power and Private Enterprise, supra note 11, at 43-56 

'* See Joint Committee on Atomic Energy, Summary of the Hearing before the Joint Committee on 
Atomic Energy, 83d Cong., 1st Sess. 4-9 (1953) 

See Hearings, supra note 5, pt. 2, at §70-71. 

2° See Joint Committee on Atomic Energy, Report to accompany H.R. 9757, Amending the Atomic 


Energy Act of 1946, as amended, and for Other Purposes, H.R. Rep, No. 2181, 83d Cong., ad Sess. 
130-31 (1954). 
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sentatives, desiring government ownership of reactors, were also opposed to subsidiz- 
ing private reactors by high prices for their production of fissionable materials.”* 
The utilities, too, were decidedly cautious concerning the pricing section. Walker 
Cisler, of Detroit Edison, repeated his preference to have the utilities free to dispose 
of the material as they wished rather than be tied to a government market.”* And 
others pointed out the danger of retarding the reactor program as a result of the 
Commission’s reluctance to license reactors because it would thereby incur large 
obligations to purchase special nuclear material.” Only General Electric and the 
private laboratories felt that purchase by the Government was desirable and sug- 
gested that the AEC should contract for special nuclear materials at firm prices and 
thus provide a strong incentive for private investment in dual-purpose reactors.” 

The passage of the act left the Commission free to decide the issue. Its secret 
price lists were announced in January 1955. As later interpreted, these were based on 
a policy of a “power-only” reactor, since the by-product fissionable material was to 
be priced, in the long run, as reactor fuel rather than for weapons purposes. AEC 
spokesmen have explained the decision as based on (1) technical contradictions and 
(2) the problem of fitting together power supply and plutonium supply.”” The Com- 
mission had decided that the dual-purpose route simply was not one which by itself 
would lead to economic atomic power. If the AEC had “up its sleeve” a 20th century 
Homestead Act to encourage pioneering in nuclear power plants, at least it was not 
going to exercise its prerogatives by means of high prices for fissionable materials. 

As a result of this policy, it was not possible for private investment alone to 
finance and construct atomic reactors, supported by high prices to be paid by the 
Government for materials produced. Instead, a period of joint undertakings be- 
came necessary, a period of cooperative government-industry work toward achieving 


competitive “power-only” plants. 
Tue INTEGRATION OF GOVERNMENT AND Business 


When the Government carries out a program of power reactor research and de- 
velopment by means of contracts, the question of the extent of the government effort 
is resolved in terms of appropriations. But when a jointly financed undertaking is 
planned, the problem of how—and where—to draw the line between government 
aid and business expense becomes a complicated policy issue. 

The rationale of government aid is important. It is justified because of private 
contributions to national defense. Rapid tax amortization and direct government 
financing at low interest rates are cases in point. The Duquesne Light Company 
has applied for this aid for its power plant being built at Shippingport, Pennsylvania, 

*' See Hearings, supra note 5, pt. 1, at 486-514 (1954). 

** See id. at 76-77. 

** See id. at 377-98. 


** See id, at 349, 428. 
"For a discussion of AEC thinking on this matter, see Power Reactor Development in the 


United States, an address delivered before the Canadian Electrical Association by W. Kenneth Davis, 
Director, Division of Reactor Development, AEC Release, June 29, 1955. 
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in connection with the AEC’s pressurized water reactor.** Government aid is also 
justified as paying for knowledge which will generally advance a technological art 
in the public interest. The National Advisory Committee for Aeronautics operates 
on this rationale, and the AEC’s reactor demonstration program has the same basing. 

What forms should AEC aid take? The Commission has announced its policy: 
not to “hide a large part of this [aid] in the price paid for materials which will be 
produced by these reactors” but rather “to bring it out in the open where it is a 
clear-cut research and development assistance.”** This thus rules out the possibility 
of setting the secret prices for privately produced fissionable materials much higher 
than the materials really cost to produce. In addition, the AEC announced that 
it would charge private firms for materials “burned-up” or lost, and that it would 
charge the full costs of fuel fabrication and chemical processing, two services to be 
performed for industry by the Government.*® 

The AEC did, however, make available three types of aid: 


. waiver of the charge that the licensee would otherwise have to pay for the use of 
special nuclear material furnished by AEC; performance in AEC laboratories and test 
facilities without charge to licensees of certain mutually agreed upon research and develop 
ment work; and financial assistance under appropriate research and development contracts, 
This assistance could be arranged to suit the private firm’s need in each undertaking 
approved under the AEC’s Power Reactor Demonstration Program, in which the 
Commission asked for industry proposals on constructing power reactors under license 
and indicated that those receiving the least amount of government aid would have a 


greater chance of acceptance. Clearly, this aid was to be tailored to the need of each 


reactor project. "The AEC, as we have seen, has described it as “clearcut research and 
development assistance.” Provided the dollar equivalents of the services made avail 
able by the AEC to each project are made known, this aid will be open and not 
hidden. Yet, because it will differ in each case, it will be hard to explain why a 
greater private share could not have been bargained out in each case. 

The policy of giving this form of aid is by no means a settled one. There was 
controversy over the decision to tie in research and development contracts with 
licenses to construct and operate civilian power plants. In fact, some doubt is cast 
on the legality of this scheme by the 1954 act's section 169, which prohibits funds 
from being employed in the construction or operation of licensed facilities except 
under research and development contracts or agreements.*® Representative Cole took 
issue with the AEC; he interpreted the provision—in keeping with the legislative 
history, he said—to allow the Commission to pay for research work only after 

2° See Hearings, supra note 2, pt. 1, at go-1or. 

"7 1d. at 169. 


** See id. at 74-75, 180. 

° 1d. at 152. 

°° The text of this section is as follows: “No funds of the Commission shall be employed in the 
construction or operation of facilities licensed under section 103 or 104, except under contract or other 


arrangement entered into pursuant to section 31... ." 68 Srar. 952, 42 U.S.C.A. §2209 (Supp. 1954) 
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private facilities were built. Senator Anderson also exhibited uneasiness about this 
kind of aid or subsidy. However, other Joint Committee members defended the 
AEC’s judgment in proposing the scheme.** 

Later, at the hearings in May 1955, Representative Holifield and Joint Committee 
Staff Member Walter Hamilton developed the interpretation that judgment must 
be made, in each case, whether the research assistance results in greater benefit 
to the technological art or to the individual company. At this hearing, the AEC 
offered its solution to the problem—interpreting section 169 to prevent the Govern- 
ment from giving away title to any part of a reactor (bricks or mortar) built by the 
Government as research assistance.** 

Aside from this issue of legality, Representative Durham was not satisfied with the 
idea of a different amount of government aid in each case. Recognizing that 
favoritism and special treatment for different industrial firms or regions of the 
country must be avoided if possible, he desired a formula from which to derive the 
amount of money the federal government would put up for each project combining 
business and federal funds. His idea was to have a fixed percentage—say 25 per cent 
—so that a firm in one region would get the same treatment as one in another. But 
the AEC immediately pointed out the impossibility of this by citing the example 
of the need for a demonstraton homogeneous reactor. Since no industry proposal 
for one had been made, the Government had to be free to arrange a higher contribu 
tion to induce some firm to contribute some of its own money.”* 

A related problem arises out of the fact that the introduction of private money 
into reactor work may become such a goal in itself that it may be furthered at the 
cost of the government program. For example, the House Appropriations Commit- 
teemen, in July 1955, eliminated money for the Power Reactor Acceleration Pro- 
gram. They did so because the program was not spelled out in the justifications, but 
they could easily have taken up the argument that the public money should be shut 
off in order to encourage more private money to be invested, Specifically, Repre- 
sentative Holifield cautioned the AEC against warping the program just because it 
wanted to get a private firm to operate the Engineering Test Reactor. He coun- 
seled: “. .. do not worship the fetish of getting outside money in, to the point where 
you do it at the long-term detriment of the Government, . . .”** 

All in all, the dividing line is not clear-cut, and charges of “give-away” haunt 
anyone who embarks on one of these combined programs. The lag in announcing 
arrangements under the Power Demonstration Reactor Program was probably due 
in part to complications of this nature. Understandably, the Commission was care- 


ful about entering into commitments of this kind as the present transitional period 


"' For this debate, see Hearings, supra note 2, pt. 1, at 154-79. 
**See Hearings, supra note 8, at 49-57. This AEC formula was subsequently adopted. See The 
Louis H. Roddis, Jr., Deputy Director, Di 


Power Demonstration Reactor Program, remarks prepared by 
vision of Reactor Development, AEC Release, Sept. 27, 1955 
"See Hearings, supra note &, at 13-14. 
** Id. at 106. 
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involves it in a crossfire of views on the amount and kinds of government aid which 
it should dispense. The voices are rising from every quarter of the domestic scene. 
The announcements by the Russians at Geneva that they have found economically 
practical atomic power will increase the clamor for rapid development and govern 
ment aid. At the same time, the voices of caution and restraint against pampering 
American industry will not be silenced. The AEC will find its decisions becoming 
progressively more subject to the conflicting influences of public opinion. 

Quick DeveLopMeENT BY “INsipers” AND PoreNntTiaAL MoNopo ists 

v. CONTROLLED AND Equat Access 

The incipient atomic power industry consists in part of equipment manufacturers 
who will be in the business of building and selling reactors and components. Sev 
eral giant firms, such as General Electric, Westinghouse, and Allis-Chalmers, lead 
the field. These companies have been principal contractors and subcontractors of 
the AEC, chosen because they have been judged to possess the industrial capacity 
to provide the best management for AEC facilities. As a result, they are at great ad 
vantage over other companies. They have acquired technically trained staffs and 
valuable experience in solving reactor problems. 

The economic organization of American industry is, thus, brought into the pic 
ture, A question arises: should the results of government research and development 
be exploited by the small group of large industrial firms, or should the benefits of 
government discovery be widely distributed? Put in these terms, an affirmative 
answer to the latter question becomes the rallying cry of liberals. 

A conflict of objectives of public policy is involved here. A quick exploitation 


by private enterprise would be achieved by letting the competitive position of these 


firms determine the outcome of their economic rivalry. Yet, a public policy of 
distributing the benefits of the new technology broadly would require a positive gov 
ernmental program to aid other firms to move into the business and, at the same time, 
to restrain those with a “head-start.” The AEC has attempted to expand the group 
of knowledgeable firms, The study agreement program was for that purpose, ‘The 
hiring of new contractors for the AEC’s five-year power reactor program, such as 
North American Aviation, has had the same end. ‘The letting of the contract to 
Westinghouse for the 60,000 kilowatt pressurized water reactor power plant ignored 
this policy, but the AEC explained that very few companies were able to do this 
job at all because of insufficient access to technical knowledge.*” And the invitations 
for bids on the power-package reactor provided another opportunity to bring new 
firms into the atomic power business. 

On what basis to make the awards has created a problem. If the bids which are 
most economical for the Government are accepted, these are likely to come from 


** Similarly, Westinghouse and General Electric held all contracts in the naval reactor development 
program until a contract for a small submarine reactor was awarded to Combustion Engineering, Inc., in 
August 1955. See AEC Release No. 677, Aug. 11, 1955. 
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the firms with the most experience, money, and assets—and the policy of distributing 
widely the know-how developed by tax dollars will be thwarted. On the other 
hand, if bids from inexperienced companies are accepted, no firm assurance of their 
competency to do the work efficiently is present, especially since they will probably 
not be able to outbid the experienced firms for the few technicians available. Hence, 
without an aggressive governmental policy to spread the benefits at the cost of quick 
private development, the large equipment manufacturers have a good chance of 
gaining a great share of the new market. 

The issue of market leadership also involves the matter of patents, for it has 
been the patented processes which held the market for the two or three big concerns 
in electric generating equipment, At the hearings on amending the Atomic Energy 
Act, business interests presented a solid front for firmer patent rights in inventions.*® 
Opposed, however, was an underlying fear in Congress lest the advantage now held 
by a few companies already engaged in atomic energy work (principally AEC con- 
tractors) would give these companies an unfair advantage over competitors, and even 
a dominant position and accompanying monopoly. As a result, provisions to prevent 
insiders from converting their advantage into a monopoly were written into the 
bill. One was the so-called compulsory patent licensing (operable until September 
1, 1959), by which the AEC, after satisfying a great array of conditions, can require 
a patent holder to license another firm.*’ The other was a provision which gives 
the AEC title to any invention conceived in the course of any contract, arrangement, 
or relationship with the AEC, regardless of whether funds of the AEC are involved, 
although the Commission has the power to waive such claim.** Thus, as long as 
the AEC continues a tight policy on releasing inventions for private firms to patent, 
the threat of advantaging “insiders” appears to have been defeated. Pressures will, 
of course, be directed at the AEC, in whose discretion the patent policy now falls, but 
the threat of a charge of “give-away” hangs over the Commission’s head and serves 
as an impediment to sweeping waivers of any kind. 

The chemical firms were also much concerned that patents be allowable in atomic 
energy work, However, since the AEC has followed a policy to the effect that all 
chemical processing will be done for some time by the Government under contract, 
the chances for these firms to be in a position to obtain patents is remote. 

Because of the general congressional concern lest monopoly find a suitable breed- 


ing ground in atomic energy, no special dispensations with respect to the operation 
of the federal antitrust machinery were inserted in the 1954 act—in fact, it is explicitly 
stated that the antitrust laws are applicable to all licensees. Furthermore, the AEC 
must report promptly to the Attorney General any conditions which appear to tend 


"* See Hearings, supra note 5, pt. 1, especially the testimony of Babcock and Wilcox Co., at 92, Dow 
Chemical Co., at 104, and General Electric Co., at 334. 

"T6153, 68 Srar. 945, 42 U.S.C.A. §2183 (Supp. 1954). 

"C152. 68 Srav. 944, 42 U.S.C.A. $2182 (Supp. 1954). These and cognate patent problems are 
discussed more fully in another article in this symposium. See Boskey, Some Patent Aspects of Atomic 


Power Development, infra, 114-31. 
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toward the violation of these laws. And before a competitive license can be issued, 
the Attorney General is to advise the AEC publicly whether the proposed license 
tends to “maintain or create a situation inconsistent with the antitrust laws.”** 

The risk-dividing way to share the burden of development in this new field, 
however, is by means of groups of companies. Study groups are on this basis, and 
presumably power reactors will be feasible for several power companies banded to- 
gether. Accordingly, conflicts with the Public Utility Holding Company Act and 
the antitrust acts may possibly arise. To obviate any difficulty in this connection, 
therefore, the Detroit Edison group has formed a nonprofit corporation for its 
proposal to build an experimental prototype of a breeder reactor.*° 

In addition to the combination of public utilities alone, there was also the distinct 
possibility of a vertical industral organization, a type of combination which had 
encountered difficulty with the antitrust laws in the past. By this means, a single 
business could produce power in a dual-purpose reactor, chemically separate fission- 
able materials from the reactor core, and convert the by-product materials to chem- 
ical uses of various kinds. The Dow Chemical Company in the Detroit Edison 
group offered the opportunity for such a vertical combination. However, when the 
AEC’s policy of not underwriting high-priced plutonium production and of not re- 
linquishing chemical processing to private enterprise became apparent, the Dow 
Chemical Company withdrew from this group." 

Regardless of its legality under existing law, affiliation of private power com- 
panies is feared as monopoly in many quarters. ‘These combinations are con- 
sidered to be a threat by those who believe in public power and its yardstick as the 
only effective form of competition in the electric power industry, This viewpoint 
was strongly expressed in the Interim Report on hearings on monopoly in the power 
industry, held in 1953 and 1954 by Senator Langer’s Subcommittce on Antitrust 
and Monopoly Legislation. The Subcommittee expressed the gravest concern over 
a new “surge of monopoly” in the power industry. It found, first, “that there is a 
two-pronged drive by private monopoly to destroy public competition in the power 
business”; and second, “that Wall Street domination of the power industry has 
revived many of the holding company evils which Congress sought by legislation 
to suppress, particularly the extension of monopoly control over very wide regions.”* 
The pattern of abuse by private utilities, said the Subcommittee,’ 

. . indicates the difficulties, and often impossibilities, of effective State regulation. ... The 
hearings further developed alarming evidences of the failure of the Public Utility Holding 
Company Act to accomplish its purpose, ¢.g., to protect the public against the domination 
of operating companies by holding companies, excessive service charges, and all the 
monopolistic devices which tend to increase rates and restrict service. 


** 6105. 68 Strat. 938, 42 U.S.C.A, §2135 (Supp. 1954). 

*° See Hearings, supra note 2, pt. 2, at 236-37, 252-53. 

** See id. at 243. 

** Senate Committee on the Judiciary, Interim Report, Monopoly in the Power Industry, 84d Cong., 
2d Sess. 4 (1954). 

** Id. at 7. 
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The Subcommittee indicated its view that the Republican administration had aided 
this dangerous trend toward the destruction of competition by a repudiation of the 
all-important “antimonopoly instrument of democracy,” the yardstick. 

Much of this desire to prevent monopoly of any kind in the atomic power in- 


dustry rallied around an insistence upon retaining section 7(b) of the McMahon 
Act.“* Briefly, this provision required the Commission to report to the President 
if and when it believed any industrial, commercial, or other nonmilitary use of 
fissionable material had been sufficiently developed to be of practical value. In the 
report, the Commission had to estimate the economic, political, and social ramifica- 


tions of such developments, The President then submitted it and his own recom- 
mendations to Congress. Until ninety days had elapsed, no license could be issued. 
This procedure was taken as insurance that the atomic industry could not be born 
to monopoly without a full open dicussion under the winds of public opinion, Labor 
unions supported this view, and found another reason for such a report in the danger 
of technological replacement of workers in the coal and oil industries.4° Con- 
trariwise, advocates of quick assumption of responsibility by private enterprise were 
unalterably opposed to the section 7(b) report. David E. Lilienthal sharply criticized 
the report as applying a brake on progress, because all groups opposed to the growth 
of an atomic energy industry could unite in lobbying Congress to stall the industrial 


’ In various stages of the 1954 act, the pro- 


development of civilian atomic power. 
vision was successively weakened until it required merely a finding in writing by the 
Commission alone before it could issue competitive commercial licenses under section 
103.7 As these will not be feasible for some time, the report is of small significance 
at present. Meanwhile, however, by means of the gradual private assumption of 
responsibility, aided by AEC research and development contracts, the framework of 
the atomic power industry in great measure will have taken shape before issuance of 
the requisite “finding of practical value.” 

Still another aspect of the competitive position of industry involves public policy. 
Business firms working for the Commission could attempt to exert influence in be- 
half of policies designed to improve their relative standing vis-a-vis their competitors. 
The Joint Committee recently has evinced a suspicion of this. Concerning General 
Electric's recommendation of a high pressure water design for the submarine 
advanced reactor, it raised the question whether the company urged this type so as 
to catch up with Westinghouse, which had had all previous experience in this field. 


**60 Svar. 764, 42 U.S.C, §1807(b) (1946) 

“’Mr. Andrew J. Biemiller, member of the National Legislative Committee, AFL, advocated re- 
tention of the §7(b) report in the hearings on the amendment of the 1946 act in May 1954. See 
Hearings, supra note 5, pt. 1, at 271. And at the first hearings subsequent to the passage of the new 
act, he reiterated this suggestion. See Hearings, supra note 2, pt. 2, at 325, 327. See also the letter 
from Anthony Matz, International President of the International Brotherhood of Fireman and Oilers, id., 
pt. 3, at 588. 

*"See note 12 supra 

*"§102. 68 Srar, 936, 42 U.S.C.A. $2132 (Supp. 1954) 

*" See Hearings, supra note &, at 68-69. 
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Concern over the likelihood of creating a monopoly in the atomic energy industry 
is pronounced in the speeches and testimony of labor and public-power advocates. 
Several of the liberal Congressmen have joined them. On the whole, however, these 
pressures have not been strong enough to instigate precautionary measures of any 


consequence for the AEC, 
REGIONAL INrEREsTs v. EcoNoMic Procress 


The prospects of atomic power have excited regional interests. The coal-mining 
areas have been represented by the National Coal Association and the miners’ unions. 
The Coal Association urged that if government subsidization of the construction or 
operation of full-scale permanent nuclear power plants were deemed necessary, these 
facilities should be built outside of coal’s normal market areas. The coal industry, 
its spokesman said, feels it is entitled to ask that taxpayers’ money not be used to 
subsidize its competition. The unions held that the exploitation of nuclear power 
should be done by the Government for the high-cost power areas. Congressmen 
from Pennsylvania have reportedly questioned the location of the PWR in that 
state,*” 

On the other hand, high-cost power areas asked for government-generated 
nuclear power. A proposal from Nevada interests for nuclear power for mining and 
irrigation was put forward.” But since the prevailing policy was to turn to private 
business to finance in great part the full-scale prototypes of nuclear power plants, this 
proposal fell on barren ground. In Minnesota, likewise, political pressure arose for 
government help for a rural electric atomic power plant.°' However, the REA, in a 
Republican administration committed to curtail expansion of public power, was 
not in a position to be very active in such gathering pressure. It is questionable 
whether sufficient momentum can be gained in these areas to enlist a disinterested 
AEC in helping work out the technical and financial details of such projects. The 
easiest course is to rely on the large utility groups, which, because they are technically 
experienced and financially backed, can carry forward reactor projects with the mini 
mum of guidance from the AEC, 

These groups are headed by the large power companies of several metropolitan 
areas. Consolidated Edison of New York was first to make a straight noncom 
petitive license application; Detroit Edison and Commonwealth Edison of Chicago 
were the first to gain AEC acceptance of their proposals under the Power Demon 


stration Reactor Program.” Clearly, the large cities are going to have atomic power 


** The point of view of the coal-mining regions was expressed to the Joint Committee b okesmen 
for the National Coal Association. See Hearings, supra note 2, pt. 4, at 475-47 

®° See Atomic Power and Private Enterprise, supra note 11, at 23-24 

*! The proposal for such a plant is reported in N.Y. Times, Aug. 9, 19%%, ». 8, col. 2 


®?Scee AFC Authorizes Action Toward New Nuclear Power Reactors, AEC Release No. 674, Aug. 8, 
1955. Although the Commonwealth Edison group was apparently responding to the AEC’s Demonpstra 
tion Reactor Program, it matched Consolidated Edison in proposing to bear the total cost of its nuclear 
plant, as the New York utility had done. Similarly, Commonwealth Edison requested a licensing ar 


rangement for its plant. 
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first, although the policy intent of the 1954 act appeared to favor the high-cost power 


areas,”* 
Private Power v. Pustic Power 


The prospect of a major new source of electric energy has set the forces of private 
power jockeying for position against the forces of public power. In the background 
of this rivalry over the atom is the history of hydro-electric power generation. The 
possibility of harnessing falling water to produce power was neglected by private 
power groups, with the result that the federal government moved in to construct 
dams and central-station generating plants. The power generated was given on a 
preferred basis to public corporations, which distributed it in cities and rural power 
districts. The federal government also encouraged these public bodies by loans to 
build up their distribution systems. In addition, federal power policy incorporated 
the idea of preference for public bodies in securing licenses for hydro-electric genera- 
tion in case the federal government itself did not use the falling water. 

The concept of water in streams as a natural resource of the federal government, 
to be used for the citizens of the area without including a profit for the shareholders 
of a private corporation, thus, became the creed of the liberal thought of the Western 
states, Federal sale of hydro-electric power at rates below those charged by the 
private companies of the area became another rallying cry. Known as the “yard- 
stick” device, it was looked upon as the only effective way of preventing private 
power companies from taking advantage of the natural situation of one distributor 
for one geographic area. It was alleged that state regulatory commissions were 
largely ineffective in bringing down electric rates consistent with technological im- 
provements in power production.™ 

As it became obvious that the future would see practical atomic power, the pri- 
vate power companies determined that they would not be “caught napping” as they 
had been in the development of hydro-electric power. They recogsized that the 
climate of opinion was running against public power for the first xime since the 
advent of the New Deal, and they saw a chance to keep the federal government out 
of nuclear power generation. They had added incentive, in that they faced a future 
in which conventional sources of power were becoming exhausted or excessively 
costly. This prospect lent a note of urgency to the development of practical atomic 
power. 

As a result, private power has not waited for completely competitive nuclear 
power before spending its own money. Because large sums were required for re- 
search and development and for capitalization of future power plants, private power 
companies formed associations to share costs and applied for study agreements with 
the AEC. In this way, they could familiarize their technicians with reactor tech- 


"*The intent was stated specifically with respect to commercial licenses granted under §103. 
See §182(c), 68 Srar. 954, 42 U.S.C.A. §2232(c) (Supp. 1954). 

** For a concise treatment of the evolution of government power policies, see King, Power Policy, in 
2 Eprroriat Researcn Reports 465, especially 469-76 (1953). 
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nology and acquire the knowledge needed for the next stage, 1.¢., actual work on 
developmental projects. Two groups, the Pacific Northwest Power Group and the 
Rocky Mountain Nuclear Power Study Group, were organized by the private power 
companies in areas of the West which had been thoroughly invaded by public power. 
In addition to this study group activity, the biggest private utilities in the large 
urban areas seem to be eager to participate actively in building full-scale prototype 
nuclear plants, as indicated by their proposals under the Power Demonstration 
Reactor Program. 

To public-power advocates, private development of atomic power is unfortunate. 
In reference to the formation of the Rocky Mountain study group of private power 
companies, Senator Anderson of the Joint Committee suggested the public-power 


viewpoint when he said: 


The announcement that Electric Bond and Share would be the principal genius in trying 
to bring nuclear power to the Rocky Mountain States puts a cold shiver down the back of 
any person who is hopeful that we may get development in that part of the world. 


Those who advocate public power realize that a continuation of the AEC in 
the civilian power area would be the best guarantee against private power pre- 
empting the field. They favor a kind of section 7(b) report on which open political 
forces can play in their behalf. They hope that a new “atomic TVA” can be formed 
to produce nuclear power and provide a governmental yardstick. Speaking chiefly 
through Representative Holifield on the Joint Committee, the public-power group 
sees a governmental obligation to distribute the benefits of federal research to help 
in reducing consumers’ rates—a result which, it is alleged, will not occur if private 
power companies are allowed to pre-empt the new field. The group fears that 
private utilities will develop atomic power in low-cost areas aiid require rate-payers 
there to pay for the costs of development. On the other hand, the argument runs, 
if the Government conducts the development in high-cost areas, the lessons learned 
there can be used for all. 

The public-power bodies, however, are definitely at a disadvantage to the private 
companies in research and development. Most of them are small, because they came 
into being to fill in the areas not covered by the big private utilities. They are de- 
pendent on local approval for investment in experimental work, Because of their 
small capitalization, it is difficult for them to perform research and development 
work, This latter problem came up at the hearings on the confirmation of Dr. 
Libby as Atomic Energy Commissioner. The National Rural Electric Cooperative 
Association, using Senator Anderson as its spokesman during the hearings, asked 
Dr. Libby: “Do you feel the chief criterion of cooperation between AEC and these 
public groups should be the amount of money that a group can put up?”*’ Dr. 


"© Hearings before the Senate Section of the Joint Committee on Atomic Energy on Confirmation 
of AEC Commissioners, June 1953 to March 1955, 84th Cong., 1st Sess. 17 (1955). 

°° The approach taken by Mr. Holifield is illustrated by two lengthy statements which he made on 
the floor of the House of Representatives. 100 Cona. Rec. 2437-40, 559%-600 (1954). 

°7 See Hearings, supra note 55, at 17. 





56 Law anp Conremporary PropLeMs 


Libby replied that it was the competence of engineering staff which should govern, 
but he neglected to note that money can buy this talent. All in all, his reply hardly 
refuted those who argue that the public groups are, in fact, handicapped in their 
limited ability to obtain capital, 

Still, public power is making a determined effort in the development of atomic 
energy, although it does not and probably cannot display the aggressiveness shown 
by the private companies. By mid-1955, four public bodies had entered into study 
agreements with the AEC: the TVA, the Seminole Electric Cooperative of Florida 
(a federation of five distributing cooperatives), the Consumers Public Power Dis- 
trict of Nebraska, and the National Rural Electric Cooperative Association. Two 
proposals had been made for building medium or large-scale power plants. One 
proposal, from the Consumers Public Power District of Nebraska, came under the 
AEC’s Power Demonstration Reactor Program. The other was a proposal from the 
Rural Cooperative Power Association of Elk River, Minnesota, to build a 22,000 
kilowatt nuclear plant.” 

These interests are aided by considerable public-power sentiment in Congress, 
though there is little in the AEC and the rest of the Executive Branch, as revealed 
by the Dixon-Yates controversy. When the new organic law for atomic energy was 
being written, the public-power advocates took advantage of their congressional sup- 
port to insert clauses designed in their favor. The bill, as written by Representative 
Cole and Senator Hickenlooper, generally protected private business against public 
power corporations. It prevented the AEC from becoming a power producer except 
incidentally as a result of experimental research and development facilities. And 
although the bill was amended on the floor of the Senate to authorize the AEC or 
other federal agencies to generate power commercially and to market it through 
the Secretary of the Interior under the Flood Control Act of 1944, which gives 
preference to public bodies and cooperatives, this provision was defeated in confer- 
ence, 

The first of two preference clauses was put into the act in section 44. 
to public bodies and cooperatives preference in purchasing experimental and by- 
product power from the AEC. The by-product power provision would be important 


only in case the Government should build large-scale dual-purpose reactors. The 


’ This gives 


preference on experimental power has required the AEC to offer the power from 


the land-based prototype of the submarine intermediate reactor at West Milton, New 
York, to three public power bodies within a reasonable transmission radius.®' 

"* The AEC rejected the Nebraska proposal in its August 8 release, supra note 52, but subsequently 
approved a revised version as a basis for negotiation. See AEC Authorizes Reactor Power Plant Ne- 
gotiations with Nebraska Power Group, AEC Release No. 723, Oct. 27, 1955. The Minnesota proposal 
had not then been acted upon, 

** The text of the provision—the so-called Johnson amendment—is printed in 100 Conc. Rec. 11221 
(1954). For the debate, see id, at 11221-37, 11319-88 

*° 68 Srar. 929, 42 U.S.C.A, $2064 (Supp. 1954). 

*' See AEC Announces Plans for First Sale of Atomic-Electric Power, AEC Release No. 663, July 13, 
1955. 
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Another preference clause involved the granting of commercial licenses to operate 
production or utilization facilities. In the bill, as reported out of committee, prefer- 
ence was to be given only to high-cost power areas in the United States, It was 
amended however, to include public bodies and cooperatives. And to assure that 
preference agencies and others will get a full opportunity to be heard on any interest 
they may have, the law requires that regulatory agencies and public and private 
utilities within transmission distance of a proposed reactor shall all receive notice 
before applications for commercial licenses are acted on.** There is some doubt, 
however, about how useful this preference clause will be to the public-power groups, 
because they will not have the capital to put up when commercial licenses become 
feasible. Hence, one might expect them to prefer to have the federal government 
produce the power and wholesale it to them. 

Public and private-power groups are deeply entrenched in the fabric of American 
economic life. Their running and indecisive battle is destined to continue in 
definitely. Atomic power, armed with the importance of its military and inter- 
national aspect, will enter one of the most active battlefields of American politics. 
All concerned with it will find themselves involved in the struggle. 

SECRECY AND THERMONUCLEAR Power 

Atomic power from nuclear fission, we have seen, is becoming more widely 
understood and discussed. It is increasingly subject to most of the forces of demo 
cratic control. Atomic power from thermonuclear energy, however, was almost 
wholly hidden behind the barrier of secrecy until August 1955. At that time, Chair- 
man Strauss, of the AEC, admitted to reporters in Geneva that the United States 
had been working on the subject for a considerable time. He said that scientific 
progress was being made, but that no real break-through had occurred. This was 
the first announcement made to the American people about a program that may turn 
out to have enormous importance. 

In the period preceding the Geneva conference, certain stirrings over the possi- 


bility of fusion power were noticeable, particularly from persons connected with the 


Joint Committee. The former counsel of the Committee, John S. Walker, wrote an 


article in which he stressed the potentialities of thermonuclear power and urged 


that a concentrated effort to achieve it should be made by the AEC, in a new lab 


*2 See §§182(b), (c). 68 Star. 954, 42 U.S.C.A. §2232(b), (c) (Supp. 1954) 
*®On the comparatively unfavorable financial situation of the public power systems, see Hearings, 


supra note 2, pt. 2, at 412-13. Appended to the main issue over public versus private power is the 
question of who will pay for the costs of development by private power companies 
the stockholders are involved. How the burden will be shared—and how the expenses will be recouped— 


It partly depends on the rulings of state regu- 


The ratepayers and 


is a complicated subject beyond the scope of this paper. 
latory commissions in allowing developmental expenses as part of the deductible expenses in rate-making. 
“For a more extended discussion of the problems of public power in an atomic context, see Marks, 
Public Power and Atomic Power Development, infra, 142-47. 
** Chairman Strauss’s revelations were made at a press conference held by the United States Dele 
gation to the International Conference for the Peaceful Uses of Atomic Energy, at Geneva, Switzerland, oa 


August 11, 1955. See N.Y. Times, Aug. 12, 1955, p. 1, col. 1. 
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oratory divorced from nuclear weapons work.®® Chairman Anderson, of the Joint 
Committee, in a speech delivered shortly before the Geneva conference opened, 
made reference to the possibility of fusion power, and asked the dramatic question: 
“Will we be able to tell the world, at Geneva, whether we are trying our hardest to 
find out whether [the production of thermonuclear power | can be mastered?” 

The Joint Committee has always been among those most eager to see the greatest 
possible development of the military uses of thermonuclear energy, and Senator 
Anderson’s remarks, together with prior references by other members, suggested that 
the Committee’s stress on fusion carry over into the peacetime field, This was 
borne out by later statements from three Committee members, Senator Anderson 
and Representatives Price and Hinshaw, upon their return from Geneva. The three 
legislators suggested that the United States was “fumbling” in its program for 
fusion power, and revealed that the Committee had repeatedly urged the Com- 
mission to “put forth the maximum possible effort” in this significant area.*” 

The AEC, however, has taken a limited approach to fusion power. Chairman 
Strauss said enough at Geneva to show that our program is clearly not an all-out 
effort. It is a “very long-range” program, he said, and on a moderate scale. He gave 
assurances that the work is not of such ma:::itude as to jeopardize the future of the 
strong program under way to achieve ci.’up fission power.* 

It is clear that policy issues are buried here, perhaps issues of the greatest sig- 
nificance, It is equally clear that democratic public control is virtually impossible. 
The statements and allusions made thus far are extremely vague and uninformative. 
Chairman Strauss indicated certain policy decisions which had been made—e.g., 
that a program should be carried on, and that it should be only a small, long-range 
effort—but he gave outsiders no basis whatsoever for evaluating these decisions. No 
facts have been released on which an opinion can be built. It may be that such 
strict concealment is necessary, although former Commissioner Smyth has advocated 
* In any case, 


outright lifting of the veil of secrecy in the thermonuclear field. 
democratic control under these conditions is severely handicapped. 


*© Walker, Thermonuclear Reactions: Can They Be Used for Man‘s Benefit?, 33 Forticn Arrairs 605 
(1955). 

*® Address of Senator Clinton P. Anderson before the Summer Conference of the Advertising Execu- 
tives’ Association, Inc., Joint Committee on Atomic Energy Release, July 12, 1955. 

*’ See N.Y. Times, Aug. 24, 1955, p. 6, col. 3. On August 25, 1955, Senator Anderson further 
suggested that the President himself issue “a public directive which would mobilize our scientific and 
industrial power behind an effort to achieve controlled thermonuclear reactions.” Revealing that ap- 
proximately $33,000,000 was being spent in the controlled hydrogen field, the Senator also suggested 
that “we immediately step up the rate and scale of our spending on controlled hydrogen energy.” The 
Businessman's Atom, address of Senator Clinton P. Anderson before the Cleveland Rotary Club, Joint 
Committee on Atomic Energy Release, Aug. 25, 1955. 

** Press Conference, United States Delegation, International Conference for the Peaceful Uses of 
Atomic Energy, Geneva, Switzerland, Aug. 11, 1955. See N.Y. Times, Aug. 12, 1955, p. 1, col. I. 
A few more details were revealed in a subsequent press conference by Mr. Strauss. See N.Y. Times, 
Oct, 4, 1955, p. 1, col. 1. Entitled “Project Sherwood,” the program was described in terms of the 
places and directors involved. The amount of money being spent was stated merely as “significant.” 

** See speech before the National Industrial Conference Board, Oct. 28, 1955, excerpted in 2 ATomic 
InpusrriaL Forum Memo 5 (Nov, 1955). 
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Tue Strate or Democratic ConTRoLs 

Atomic power presents the usual spate of issues for public policy. These bring 
into account the many objectives which American Government must simultaneously 
pursue. Decisions are required which necessarily make compromises between con- 
flicting ends. ‘Thus, specifically, if we take the road to maximum military use of 
atomic power, we may not be in a good position in the international rivalry of 
propaganda; but if we take the road of maximum civilian power, the military 
program could suffer from lack of technicians. If we subsidize private enterprise 
too greatly, industry will not have the incentive to develop competitive economic 
power; but if we fail to subsidize enough, our development may lag. If we keep 
down the government share by favoring those firms which can pay a larger share 
of the developmental expenses, we run the risk of allowing a few companies to fill 
the field; but if we insist upon equal access, we must hold back progress toward 
practical power. If we permit free development, we may suffer from the exacerbated 
hardships of technological change; but if we plan to soften the latter, we may slow 
the rate of economic progress. If we favor public power, we weaken private in- 
centive; but if we favor private power, we lose the strength of the existing price 


yardstick, 

American democracy prides itself on automatic balance-wheels and adjusters 
which prevent the adoption of extreme policies. The watchdog Joint Committee on 
Atomic Energy, the General Advisory Committee, and the Military Liaison Com- 
mittee are such in the governmental structure itself. But an active interplay of in- 
fluences involving persons and groups outside the Government is also essential for 


the best operation of these balance-wheels. 

Hence, the proliferation of interests centering about the field of atomic power 
is healthy for American democratic control. Fortunately, the contending forces are 
so strong and the vested interests so large that no comprehensive settlement of 
“policy” in favor of one group or another can take place. And this is as it should 
be in a vital democratic society. 





THE PUBLIC INVESTMENT IN ATOMIC POWER 
DEVELOPMENT 


Ricuarp A. Tysout* 


From the outset, the development of commercial atomic power has been a statu- 
tory responsibility of the United States Atomic Energy Commission. For the first 
seven years of its existence, the Commission operated under a declaration of policy 
which emphasized the development and utilization of atomic energy to improve the 
public welfare and increase the standard of living, with prior concern only for na- 
tional security.’ Five programs were prescribed in the organic legislation of 1946, 
the first three of which directed the Commission to assist research and development 
and the dissemination of information to encourage scientific progress. Medical, 
agricultural, and industrial progress were envisaged.” The framework for acquisi- 
tion of basic facts on matters of peaceable interest was clearly established. And 
specific provisions were included to bring industrial applications to the attention 
of Congress when their social effects could be more accurately assessed.’ 

Operating under the 1946 legislation, the Atomic Energy Commission rose to 
second place among federal agencies with respect to expenditures upon research and 
development, a position which it continues to hold. In fiscal year 1953, the AEC 
obligated expenditures of $204 million for this purpose.*. The Department of De- 
fense held a clear first place with obligated expenditures of $1.48 billion out of the 
total federal budget allocation of approximately $1.92 billion, while the Department 
of Agriculture held a lagging third place with $56 million. All research and de- 
velopment expenditures for all purposes are included—defense expenditures for 
military purposes, agricultural expenditures for peaceful aims, and atomic energy ex- 
penditures on a middle ground oriented toward both military and peaceful objectives. 
Although a mainstay in our defense efforts, atomic energy development has been 
conducted in accordance with a relatively new and commendable idea—that is, to 
develop at public initiative, from defense technologies, such commercial and peaceful 
applications as hold reasonable promise of improving the standard of living. 

Commercial (and military) applications are the end products of a series of research 
activities of increasing specificity, At the earliest and most general level is basic 


* Ph.D. (in Economics), 1952, University of Michigan, Assistant Professor, Department of Economics, 


The Ohio State University. Author of the forthcoming Government ConrractinG IN AToMic ENERGY. 
Contributor to periodicals. 

*60 Srar. 755, 42 U.S.C. §1801 (1946). 

* See Report on Atomic Energy Act of 1946, S. Rep. No. 1211, 79th Cong., 2d Sess. (1946). 

"60 Star. 764, 42 U.S.C. §1807(b) (1946). 

* National Science Founparion, 3 Feperat Funps ror Science, Selected Analyses of the Current 
Budget, pt. 2, at 4 (1954). This source does not include single nonrecurring items, such as laboratory 
or other installations, because they suggest sizable fluctuations in research programs which, in fact, do not 


occur, 
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research, the main objective of which is simply to learn the laws of nature, Next is 
applied research, which seeks to apply natural laws to the solution of practical prob 
lems, commercial or otherwise. If sufficiently promising solutions are found in the 
laboratory, experimentation is carried into model plants called pilot plants. This 
stage, known as development, shifts the research emphasis from the scientific to 
engineering problems. Finally, full-scale production installations are built, and in 
the process of operating these, further knowledge is gained. 

Research and development that contributes to economic atomic power has pro 
ceeded at the first two levels since the Commission assumed responsibility for the 
atomic energy program in 1947 and had been conducted for years before that time. 
Developmental work upon reactors evolved under the AEC, at first jointly for mili 
tary and civil objectives, and more recently for these categories separately. Now, we 
have reached the stage of building a full-scale atomic power station for the genera- 
tion of electricity. In the course of research and development at all levels, which 
is continuing apace upon problems related to and unrelated to atomic power, the 
Commission has tapped a wide range of academic fields—physics, chemistry, metal- 
lurgy, engineering, biology, and medicine—to name only the most popular. Nu- 
merous individual scholars throughout the country hold AEC research contracts. 
University projects financed by contracts with the Commission play a key part. Ex- 
tensive integrated research programs are conducted at the three National Labora- 
tories,” at the National Reactor Testing Stations,® and at many other AEC and pri- 
vate laboratories operated by industrial concerns under contract. 

From January 1, 1947 through fiscal year 1955, the Cornmission obligated 
expenditures of $660 million upon its basic and applied research programs—approxi- 
mately $220 million for biology and medicine, and $440 million for physical re 
search.’ Much of the knowledge gained in both areas has been necessary for atomic 
power and will undoubtedly continue to contribute to atomic power progress, but 
no allocations of cost can be made to atomic power. The purpose in obligating these 


expenditures was too general. Moreover, the Commission's physical science and bi 


ology and medicine programs partake sufficiently of broad educational objectives to 
be properly charged against the government responsibility in this area, though this 
view must be qualified by the fact that in fiscal year 1953, the Commission’s obliga 
tions incurred for physical research and biology and medicine were twenty-seven 
times those incurred by the National Science Foundation,” a federal agency created 


®* Argonne (Cook County, Ill.); Brookhaven (Long Island, N.Y.); and Oak Ridge (Tenn.) 


* Located at Arco, Idaho 

’ These figures are calculated from obligations reported in annual appropriations requests of the 
AEC. They include operating expenditures and plant and equipment expenditure Some of the latter, 
of course, are for facilities that will continue to be used in future years, The figures are totals of actual 
obligations incurred, except for operating expenses in 1955 and plant and equipment expenses in 1954, 
which are year-end estimates, and plant and equipment expenses in 1955, which are forecasts 

* Actual obligations of the National Science Foundation, including both operating expenses and plant 
and equipment expenditures, are given in Nationa Science Founpation, 3 Feoerat FPunps vor Sct 
ENCE, Op. cit. supra note 4, at 21. Actual obligations for the two programs of the Atomic Energy 
Commission are given in Hearings before the Subcommitice of the House Committee on Appropriations 


on Independent Offices Appropriation for 1955, 84d Cong., 2d Se pt. 3, at 2511, 2518 (1954) 
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solely for the purpose of giving public assistance to and promoting basic research 
in all of the sciences not otherwise supported.’ 

With the progress of science in atomic technology came statutory revision. In 
1954, public responsibility for the development of commercial atomic power was 
made more pointed. The statutory declaration in the sweeping amendments which 
constitute the Atomic Energy Act of 1954 gives new emphasis to peaceful applica- 
tions by proclaiming them in its first sentence and by its ordering of national ob- 
jectives."° Six programs are prescribed, the first two of which roughly parallel the 
1946 programs for assistance of research and development, except that in the 1954 
legislation, they are to encourage “scientific and industrial progress,”"' rather than, as 
previously, the former by itself. Furthermore, a third of the six programs pre- 
scribes, to the extent consistent with national defense and public health and safety, 
encouragement of widespread participation in the development and utilization of 
atomic energy for peaceful purposes. The shift in emphasis is clear. A continuity 
of public policy for the assistance of peaceable research and development has brought 
commercial applications near fruition, and public assistance is now being carried 
into the industrial area itself, 

Reactor Devetopment Costs 

Nuclear reactors serve both military and civil purposes. From the standpoint of 
our present interests, they, of course, provide heat from which electric power is 
generated, In their military role, they furnish the same heat, from which electric 
power or mechanical power can be obtained for the propulsion of submarines, air- 
craft, or for other military purposes. Also of military importance is the fact that 
nuclear reactors somewhat different technologically from power-producing reactors 
are used for the production of fissionable materials for atomic weapons and in the 
production of other materials for hydrogen bombs. 

Reactor development costs representing these different ends are shown in Table 
I for the Atomic Energy Commission’s activities from January 1, 1947 through June 
30, 1955 and for activities in which the Commission has a public commitment 
through June 30, 1958. Three purposes are classified: civil electric power, military 
power, and general, Some reactor development costs for production of fissionable 
and other materials are included in the Table I figures, but to the extent that 
they are included, they are appropriately assigned to one of the three power 
categories. Costs shown in each of the first two categories are so classified because 
they are explicitly recognized by the Commission for one or the other purpose 
and are budgeted accordingly in AEC accounts. General reactor development 
costs are not assigned by the Commission to civil or military power, but are assigned 
jointly to both. 

No attempt is made to anticipate whether the developmental costs incurred for 


"64 Svar. 149 (1950), 42 U.S.C. §1862 (Supp. 1952). 
68 Svar. 919, 42 U.S.C.A. §2011 (Supp. 1954) 
™ 68 Svar. 922, 42 U.S.C.A. §2013 (Supp. 1954) (emphasis added). 
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TABLE I 


Atomic ENErcy CoMMIssION Reacror DeveLtopMEeNr Costs 


(In Millions of Dollars) 





| . 7 . 
| Prosecren Co#rs Torovan Fiscat 
| Yean 1058 


Coats THroven Fiscat Year 1955 
| | | ro 
Purpose ; @) | (2) | (@) | (4a (4b) | (5 6) (7) |_ (8) 
| Plant | | Plant | Total Civil 
Operat- and | Total Civil Power | Operat-| and — | | Power 
ing Equipment} Total Costs | ing Equipment! Total |lnvestment 
| 
| 
| 


| 
17.2 
4 


Pressurized Water Reactor 
Advanced Water Reactor 
Homogeneous Reactor 21.3 
Fast Power Breeder Reactor 9 
Sodium-Graphite Reactor 5 
Other 3.4 


Total Civil Power | 65 
Public Information Program 1 
Acceleration of Civil Power 


Military and Classified Projects 
Alternative! 
Cont 
| Prorated| Avoidance 
General Development, Operation of 
Supportirg Facilities, ete | 162.3 2 | 343.5 


Total Reactor Development | 467 325 793.0 


8. Atomic Energy Commission. The Public Information Program 


Source: Columns (1), (2), and (3) show unpublished data from { 
General 


was estimated at $300,000 per year for five years preceding June 30, 1955, plus $334,000 for services given industry groups 
Development costs includes 3.5 per cent of all other operating costs for administration of all reactor development activities. Data on 
Civil Power Reactors listed in columns (5), (6), and (7) are from the combined sources: Joiwr Commrrrer on Atomic Exenay, Repowr 
ov THE Suscommitree ON Research and Devetorment on Tue Five-Yean Powen Reactor Devetorment Program Provosep BY 
THe Atomic Ewenay Commission, 83d Cong., 2d Seas. (1954); and Hearings before the Joint Committee on Atomic Energy on Development, 
Growth, and State of the Atomic Energy Industry, 84th Cong., Ist Sem. 145 (1955 The costs for Acceleration of Civil Power were approved 
by H. R. 6766, Public Works Appropriation Act, 1955, ¢. 370, 60 Srar. 354 (1955), and H. R. 7278, Supplemental Appropriation Act, 
1956, ¢. 541, 60 Srar. 450 (1955). 

Costs are given on an accrual basis, This means that plant and equipment costs appear only to the extent depreciation is charged 
and that all other costs are similarly unrelated to the time of corresponding cash disbursements 


civil power will also serve military purposes or vice versa. The important point in 
evaluating the public investment in civil atomic power development is the purpose 
for which the costs were incurred. It is common knowledge that many defense pro 


grams have given rise to commercial applications. Examples come to mind in the 
electronics industry, in Diesel engines, and elsewhere. In our approach, these are 
social windfalls, since the research and development out of which they grew was 
undertaken solely for defense. By contrast, the Atomic Energy Commission operates 
under terms of reference, as we have seen, that make clear the dual purpose of its 


research and development. 

The first five reactor projects in Table I represent the five prongs of the Com- 
mission’s current Five-Year Power Reactor Development Program, commonly known 
as the five-year program. This program includes four pilot plant projects. The 
fifth project is a full-scale power station, the pressurized water reactor, to be operated 
by the Duquesne Light Company, of Pittsburgh, under a cost-sharing agreement with 
the Atomic Energy Commission, which agreement we shall examine in greater 
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detail later. Costs incurred by the Duquesne Light Company, of course, are not 


included in Table I. 

The five-year program was formally announced in March, 1954,'* although AEC 
research and development had built up to it in projects undertaken prior to that 
time. The pressurized water reactor was the natural successor to work that had 


been done by the Westinghouse Electric Corporation in the Commission’s Bettis 
Laboratory at Pittsburgh, although the work had been as much for military as for 
civil purposes; and Westinghouse is the Commission’s principal contractor for the 
design, development, and construction of the reactor portion of the plant. The ad- 
vanced water reactor concept was initiated by Argonne National Laboratory, op- 
erated for the Commission by the University of Chicago; and the present project 
is the third of a series employing the same principle conducted by the Chicago group 
at the National Reactor Testing Station. A small model of the homogeneous reactor 
was started in March 1951 at the Oak Ridge National Laboratory, operated for 
the Commission by the Union Carbide and Carbon Corporation, and was shut 
down and dismantled in early 1954; and the present homogeneous reactor is also 
being constructed at Oak Ridge. The fast power breeder reactor, like the ad- 
vanced water reactor, is being designed under the direction of the University of 
Chicago at the National Reactor Testing Station and follows a previous model de- 
signed and operated by the University at the National Reactor Testing Station, The 
sodium-graphite reactor is being designed and will be operated by North American 
Aviation, Inc., at a location near Los Angeles. Experiments with the sodium-graphite 
technology have previously been conducted by North American Aviation and have 
grown out of other work involving a submarine reactor at the Knolls Atomic Power 
Laboratory in Schenectady, owned by the AEC and operated by the General Electric 
Company. 

The cost of earlier research and development leading up to the five reactors are 
assigned in Commission accounts, which were the source of data in Table I, to civil 
atomic power only in cases where this was the clear intention at the beginning of the 
research. In all of the projects except the pressurized water reactor, costs incurred 
before fiscal year 1954 are included in cumulative totals as of the end of fiscal year 
1955. Otherwise, earlier costs are included under the general or military headings, 
whichever is appropriate. The “Other” item in “Civil Power Reactors” shows de 
velopmental costs that are peculiar to civil power, but not to any one of the five 
reactor projects. 

Included with the civil power reactors are the AEC public information programs 
directed toward the dissemination of technological information for civil atomic 
power and a new program, Acceleration of Civil Power, beginning in fiscal year 

** See Joint Committee on Atomic Energy, Report of the Subcommittee on Research and Development 
on the Five-Year Power Reactor Development Program Proposed by the Atomic Energy Commission, 83d 
Cong., 2d Sess. (1954). Progress under the program was more recently reported in Joint Committee on 


Atomic Energy, Current Statement of the Atomic Energy Commission on the Five-Year Reactor Develop- 
ment Program to the Subcommittee on Research and Development, 84th Cong., 1st Sess. (1955). 
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1956. The public information programs include exhibits, publication aids, and 
services rendered by the Atomic Energy Commission in its now-terminating In 
dustry Study Program. The latter involved ari AEC cost of $344,000 and a private 
cost of $4.9 million to bring industry groups into contact with classified reactor de 
velopment data.'* The acceleration program is to furnish public aid to privately 
proposed atomic power stations in ways that we shall note in future discussion. 

The military projects to which Table I refers include, as we have seen, the de 
velopment of atomic propulsion engines for submarines, naval surface vessels, and 
aircraft. For such uses, atomic energy offers the military advantages of a fuel that 
needs no replacement for years at a time. More recently, military interest has in- 
cluded the small “package” electric power plant operated by nuclear energy, which 
can be set up at remote installations—again, without the traditional logistic problems 
of refueling. 

The general costs shown in Table I include the administration of reactor develop 
ment for all purposes shown in the table; the operation of the National Reactor 
Testing Station, with its chemical processing and other service facilities; and a long 
list of advanced engineering studies of heat exchangers, compressors, valves, pumps, 
materials corrosion, and like matters related to the operation of power reactors. Much 
of the work done in early years fits neither of the other two classifications and hence 
appears among the general costs. 

Table I shows general costs assigned to civil and military objectives by two pro 
‘cedures. These procedures make alternative assumptions and follow what seem to 
be the most applicable theories of common cost allocation for present purposes. In 
the first procedure, general costs have been prorated in proportion to the operating 
costs of civil reactor development as a percentage of the combined total operating 
costs of civil and military reactor development. This method treats general costs in 
the same way in which overhead burden is treated in many industrial cost accounting 


systems. In the case at hand, it assumes that the operating costs for civil atomic 


power development reflect the proportion in which general costs are incurred for the 


same purpose. This approach places general costs assignable to civil reactor develop 
ment at $74.8 million and the total civil power cost to June 30, 1955 at $155.3 million. 

The second procedure views all costs incurred in civil reactor development, 
whether for operating expenses or plant and equipment, as capital investments. This 
view seems well suited for the general nature of research and development. General 
costs under this procedure, then, are regarded in much the same way as are capital 
costs for some of our large multi-purpose river and regional development projects, 
such as the Tennessee Valley Authority. On this basis, we have adopted the most 
satisfactory of the techniques used for allocation of multi-purpose investment costs, 
the “alternative cost avoidance” principle.” 


'* See the testimony of Dr. Willard FP. Libby vember of the AEC, in Hearings before the Joint Com 


mittee on Atomic Energy on Development, Growth, and State of the Atomic Energy Industry, Bath 


Cong., 1st Sess. 12 (1955) 
‘* For an extensive discussion of the methods and problems of common cost investment allocations, 


see Josepu S. Ransmeter, Tue Tennessee Vattey Autnoriry 270-75 (1942) 
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As applied to general reactor development costs, alternative cost avoidance recog- 
nizes savings for both military and civil purposes in the concurrent conduct of re- 
search for both. If conducted independently, each would have to incur at least 
some of the general costs listed in Table I. Therefore, we ask how much of these 
general costs each is avoiding because of the concurrent conduct of the other. The 
alternative cost avoidance principle assigns general costs to each purpose in proportion 
to the costs that purpose is avoiding. 

As if to answer our question, Dr. L. R. Hafstad, Director, Division of Reactor 
Development, stated in 1952:"° 
For the immediate future, very little distinction can be made between reactors for civilian 
uses and reactors for military uses. In general, the same ground must be covered in order 
to learn how to design a power-producing reactor for any purpose. 


The same is true of the costs incurred by the Atomic Energy Commission since 
1952, in so far as these are classified as general.’® This being the case, the costs 
avoided by each of the purposes are equal—military and civil power have shared alike 
in the general costs. The alternative cost avoidance principle, therefore, assigns 
$171.8 million, or half the general costs, to civil reactor development, giving a total 
civil power cost to June 30, 1955 of $252.3 million. 

Also shown in Table I are costs projected by the Atomic Energy Commission 
through fiscal year 1958. The costs given for the five-year program reactor projects 
are quite firm as a result of their approval, on March 23, 1954, by the Joint Committee 
on Atomic Energy.'" The costs shown for the acceleration program are from ap- 
propriations that have already been authorized, the $50 million for operating ex- 
penses’® and the $25 million for plant and equipment.’ The Commission has 
estimated that acceleration program operating costs to be incurred in fiscal year 
1956 will be $10 million, the balance of the $50 million to be included in unpaid 
obligations at the end of the fiscal year.” There is no doubt that the total of 
operating costs will be incurred by the end of fiscal year 1958, but it seems unlikely 
that all of the $25 million for acceleration program plant and equipment will appear 
as cost before the end of fiscal year 1958. It is all included in the Table I projected 
figures, however, in the absence of any more exact information and since it is com- 
mitted ultimately to civil power in any event. 

Figures representing commitments with anything like the assurance of those given 
for civil power are not available for military and general reactor projects through 
fiscal year 1958, nor are such figures available for related public information costs. 
Impossibly low, irreducible minima for the public investment in civil atomic power 

%® Hearings before the Subcommittee of the Senate Committee on Appropriations on H.R. 7072, In- 
dependent Offices Appropriations, 1953, 82d Cong., 2d Sess. §2 (1952). 

** Personal communication, Atomic Energy Commission, July 26, 1955. 

"See Report, supra note 12, at 4. 

"69 Srav. 354 (1955). 


69 Srar. 450 (1955). 
* See prepared statement by the AEC, in Hearings before the Subcommittee of the House Committee 


on Appropriations on Public Works Appropriations for 1956, 84th Cong., 1st Sess. 391 (1955). 
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could be obtained by adding to the 1958 figures the general reactor and public in 
formation costs as these stood at the end of fiscal year 1955. This would give a public 
investment ranging from $393.1 to $490.1 million, but ignores the obvious fact that 
general costs attributable to civil power are being and will continue to be incurred 
beyond June 30, 1955. Moreover, we cannot exclude the possibility that anothe: 
acceleration appropriation might be made before the end of fiscal year 1958. 

An alternative approach is to assume that military and general reactor costs will 
continue at the same rate over the next three fiscal years as they have averaged over 
the eight and a half years of the Commission’s life ended on June 30, 1955. All 
indications are that this will understate the actual costs, because so little was done 
in early years and because there has been a continuous accelerating of reactor de 
velopment in recent years. This approach gives a public investment of $507 to $551 
million, which, in view of the conservative assumptions we have made, will probably 
turn out to be quite low. Rounding the figures and increasing the spread to allow 
for uncertainties and to offset somewhat the conservative bias, we will settle upon the 
range $500 to $600 million as a working estimate of the AEC investment in civil 
atomic power development by the end of June 1953. 

Tue Decape or DeveLopMENnt: 1958-1968 

The Atomic Energy Commission intends that the five-year program and other 
efforts through fiscal year 1958 will serve as important ground-breakers, but it does 
not feel that they will go all the way to bring competitive nuclear power. Statements 
of goals in civil development generally refer to nuclear power as becoming competi- 
tive at some period in time quite a few years after 1958. In July 1954, Dr. Hafstad 
stated :*! 

Those of us in the atomic energy business feel that the cross-over point [between conven- 
tional and nuclear power costs] is likely to come somewhere between five and fifteen years 
from now, depending on the vigor and intensity of the development effort in the atomic 
energy field. 

This would place the point at which civil atomic power becomes competitive with 


conventional power between 1959 and 1969, suggesting a most probable year of 1964. 
Dr. Hafstad again spoke on this subject in October 1954, while discussing the de- 


pletion of national energy resources as a cause for atomic power development :”” 


Now, since uranium is potentially attractive as a fuel for powerplants, we have projected 
that within the next decade or two, a small but increasing percentage of the new central 
station powerplants might be nuclear. This might well happen when the pressure on oil 
and gas forces the liquifaction and gassification of coal. 


7? Remarks prepared by Lawrence R. Hafstad, Director, Division of Reactor Development, AEC, for 


Delivery before the Missouri Basin Inter-Agency Committee, Rapid City, $.D., AEC Release, July 21, 


1954 
7? Remarks prepared by Lawrence R. Hafstad, Director, Division of Reactor Development, AEC, to the 


Electric Companies Public Information Program Annual Workshop Conference, St. Louis, Mo., AEC 


Release, Oct. 28, 1954 
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Dr. Hafstad referred to expert opinion which dated the point when oil and gas are 
expected to begin to be unable to meet the demand for liquid fuels at about the 
year 1970." This suggests that the competitive level envisaged by Dr. Hafstad might 
come late rather than early in the 1960's. Further substantiation of a late date is 
found in a statement by Dr. James A. Lane, of the Oak Ridge National Laboratory, 
at the seventy-two nation Atoms-for-Peace Conference in Geneva in August 1955, to 
the effect that atomic power will become competitive with conventional power within 
the next 15 to 20 years in the United States.** If we seek a compromise date, even an 
early one out of deference to Dr, Hafstad’s authority, it appears that there will pass 
at least a decade after 1958 before atomic power costs, by and large, become 
as low as electric power costs in conventional installations. 

The magnitude of the research and development job yet to be done is suggested 
in a recent statement by W. Kenneth Davis, Director, Division of Reactor Develop- 
ment (Mr. Davis assumed this post in February 1955, three months after Dr. 
Hafstad requested a release from his AEC assignment to accept a position in private 
industry) :”° j 
Taking everything into account, I believe it is fair to say that we do not know today how 


to build a nuclear power plant which would produce power for much less than two to 
three times that from the best conventional plant of the same size which could be built 
instead. 
In a previous address, in October 1954, Mr. Davis had placed the cost of nuclear 
power at approximately three times that of conventional power.*® In both addresses, 
Mr. Davis pointed out that his estimates were for nuclear plants whose construction 
might start at that time, but whose date of completion would be several years later- 
in 1958 or 1959. 
Atomic Power Stations and AEC Research Assistance 

For the decade of development from 1958 to 1968, the Atomic Energy Commission 
has been concerned almost exclusively with the construction of full-scale atomic 
power stations, suggesting that AEC has tentatively cast around them its plans for 
progress. Public utility investments in atomic power appear to have been first 
urged by Dr. Hafstad in July, 1954:77 


Utility organizations, for the sake of their own education and as a contribution to the 
national good, should be persuaded to consider seriously substituting a few nuclear power 


** There are differences of opinion among experts on this point. See generally 3 Presipent’s Ma- 
reriacs Poticy Commission, Resources ror Freepom (1952), in which many developments that would 
tend to keep down real fuel costs through 1975 are discussed. 


**Sce Wall Street Journal, Aug. 10, 1955, p. 1, col. 3. 
*° Remarks prepared by W. Kenneth Davis, Director, Division of Reactor Development, AEC, for 


Presentation at the Seventeenth Annual Meeting of the American Power Conference, Chicago, Ill]., AEC 
Release, April 1, 1955. 

** See remarks prepared by W. Kenneth Davis, Deputy Director, Division of Reactor Development, 
AEC, for Presentation at the National Industrial Conference Board, New York, N. Y., AEC Release, ‘Oct. 


13, 1954. 
*’ Remarks prepared by Lawrence R. Hafstad, supra note 21. 
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plants for conventional plants in the course of normal expansion. ... The nuclear plant 


will cost significantly more than a conventional plant. . Since the utilities’ first re 


sponsibility is to the customer, the higher cost of such a nuclear plant cannot strictly be 
justified, though the cost of the equivalent conventional plan will represent a routine 


expenditure. .. . 
A joint program might, therefore, be developed on this basis: As a first approximation 


the utility company proposes to provide an amount of money equal to the cost of a con 
ventional plant for the location in question while the Atomic Energy Commission, as part 
of its research and development expense, finances the difference between the cost of a 


conventional plant and a nuclear plant. 


Dr. Hafstad’s joint program would increase the AEC (public) investment in atomic 
power development but would protect the consumer and alleviate the necessity for 
private capital investment in the foreseeable future of high-cost atomic power. Ap 
parently attempting to enlist private capital investment, Dr. Hafstad told an industrial 


audience in September 1954, three months later :** 


The time has just about passed for industry, especially companies new to the business, to 
come in to Washington and get large contracts with Government money and thus learn 
the atomic business. Anything over and above the five-year program as it is now planned 
will essentially be the responsibility of industry and must be carried out with industrial 


money. 
Later in the same address, he amplified the point:*” 


I think you utility people ought to come in with a proposal which shows competence, 
genuine interest, and real determination to carry through and learn from your experience 
with the new plants. There will be ways and means under the new law for the Govern 
ment to help you over the hurdles and get the plants built. 


In view of a subsequent statement by Mr. Davis, it seems likely that Dr. Hafstad’s 
“ways and means” referred especially to AEC financial assistance in the conduct of 
research and development on tough technological problems. ‘This is exactly what 
the Commission’s five-year program and its acceleration program seek to accomplish, 


as explained by Mr. Davis in his April 1955 address :*° 


The important matter is to make sure that we have done all we can to reinforce the 
technical basis for a nuclear power industry and to provide an atmosphere in which it can 


take root and grow.... 
The Atomic Energy Commission can be of considerable help in developing the basic 


technology and this, in fact, is the objective of the Commission’s present program. 


One is naturally led to ask whether public expenditures for commercial goals are 


indeed good public investments if made for projects which private industry will not 


support with its own funds, A number of points can be made in the affirmative. 


*® Remarks prepared by Lawrence R. Hafstad, Director, Division of Reactor Development, AEC to the 
Conference of the Atomic Industrial Forum, Inc., on The New Atomic Energy Law—What It Meame 
to Industry, New York, N. Y., AEC Release, Sept. 28, 1954 

° Dhid, 


*° Remarks prepared by W. Kenneth Davis, supra note 25. 
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Assuming that a dollar spent on research by the Government yields the same tech- 
nological results as a dollar spent on research by private industry, the former may 
represent a broad enough public interest in economic progress to be written off, so 
to speak, from resulting public benefits®’ in circumstances where the latter would not 
be able to be written off in the patentable value of the results.** Nonpatentable 
results, for example, would seem to offer no incentive for private financing of re- 
search, though we know that a certain small part of industrial research is in basic 
science, where the results are not patentable. The same lack of private incentive 
would appear to exist in research whose results are not expected to pay off except over 
a term longer than the duration of patent rights, or in research whose results overlap 
many industrial fields so that no single individual firm would sufficiently participate 
in the fruits of a research investment to make it pay. All of these considerations— 
nonpatentabilty, length of time before profitable application, and breadth of in- 
dustrial consequences—apply particularly to the atomic power field and would 
justify a public effort in research and development.” 

On the negative side of the case for public support of research and development 
are the difficulties of moving from the public sector to the private sector of the 
economy, with research and development being conducted in the former and the 
results employed in the latter, If private enterprise is to have free access to the 
research results, these results should be equally available to all. This would present 
dificult problems in the dissemination of information and in the education of in- 
dustrial groups under any circumstances, As has been shown elsewhere, the prob- 
lems are particularly aggravated in the atomic energy program by the contractual 
arrangements which it is necessary for the AEC to make to achieve its other goal of 
efficient production of special nuclear materials for national defense.** The tendency, 
which the Commission would find difficult to offset if it had ample time and im- 
possible to offset if civil atomic power is pushed into the private sector with maxi- 


mum speed, is for contractors and others having an early part in work conducted at 


public expense to gain special advantages that will prejudice their less fortunate in- 
dustrial rivals. If the public support of research and development gives special aid 
to certain private groups and thereby increases industrial concentration, this is a clear 
point in its condemnation, though we note, on balance, that privately conducted 


research and development, too, is often associated with industrial size and the per- 
petuation of industrial concentration.*° 


" Exactly what is involved in writing off a public expenditure will be illustrated in a later calcula- 


tion for the public investment in civil atomic power development. 

**Ie is assumed that the results of publicly financed research and development would be made 
generally available for private use, whether with or without a publicly owned patent. If a patent were 
publicly owned, this would mean that it would be made available on a nonexclusive royalty-free basis. 

"* Special rules apply for atomic energy patents, but it is not felt that these change the broad points 

See 


made here. The patent problem in atomic energy is treated in another article in this symposium. 


Boskey, Some Patent Aspects of Atomic Power Development, infra, 113-31. 

**See Tybout, The Contractor System, 290 AnNAts $2 (Nov. 1953). The point is developed in 
detail in a forthcoming book, Ricuarp A. Tysour, Government Conrractinc In Aromic ENERGY. 
** This, of course, is the point usually associated with the late Joseph A. Schumpeter. See Josern 


A. Scuumprrer, CaprratisM, SoctaLism, AND Democracy c. 8 (2d ed. 1947). 
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To summarize, then, it appears that there are many advantages inherent in the 
public conduct of research and development and that the problems which it entails, 
though serious, especially in the atomic energy case, are problems of administration 
that are not insurmountable. 
Rate of Growth of the Nuclear Power Industry 


Some indication of the magnitude of the expected investment in atomic power 
facilities was given by Mr. Davis in April 1955. Mr. Davis’ estimates appear in 


Table II under his name. He explained his approach in making the estimates as 


follows :*8 


In my view, we can look forward to three phases in the transition to nuclear power 
plants.... During the first or “induction phase,” it is anticipated that some fairly large 
nuclear plants will be built, largely with private funds. The Government will lend 
fissionable material and may finance laboratory research and development, and possibly 
pay for technical information resulting from development, construction, and operation of 
the plants. 

At some point in time the degree of confidence in the eventual economic advantages of 
nuclear power will become so strong that a relatively large proportion of new power plants 
will be nuclear. This will be largely a psychological point: However, when it is reached 
it is not difficult to foresee the proportion of nuclear power plants to the total number 
being built increasing from perhaps 5 percent to 60 percent in 10 years or less. Once 
this trend is started, the very fact of the transition itself will contribute enormously to 
solution of economic problems. 

When the proportion of new nuclear plants reaches perhaps 60 to 70 percent, the 
growth may become a matter of slow Saturation, since at that point the rest of new capacity 
will be either in very small plants or in plants located where fuel costs are exceptionally 


low. 


The three financial aids to which Mr. Davis refers in his first paragraph are 
made available from appropriations in the previously noted acceleration program 
and constitute an important feature of AEC’s current Power Demonstration Reactor 
Program, hereinafter called the demonstration program, in aid of atomic power sta 
tions otherwise privately financed. The two aids in the form of government-financed 
laboratory research and development and government payments for research and de 


velopment results fit the general analysis which we have completed in immediately 


preceding paragraphs. The government lending of fissionable materials is a differ 


ent type of public aid which draws upon AEC costs budgeted outside of Table I 
and will be discussed in connection with the broader topic of AEC charges and 
price supports. 

In his second paragraph, Mr. Davis does not base the transition to nuclear power 
plants upon expected cost advantages, but, on the contrary, feels that cost reductions 
will follow as a consequence of what seems to be an expected band-wagon move 
ment. He does not seem to contemplate public aids in the swing to nuclear plants, 


though in a chart presented with his remarks, he places the beginning of the up 


*® Remarks prepared by W. Kenneth Davis supra note 25 
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swing in 1965 and the leveling off in 1975. In his third paragraph, Mr. Davis 


clearly indicates that, in his view, nuclear power will have become competitive in a 
large sector of the economy by the time of leveling off, or 1975. These predictions 
are roughly consistent with our previously selected 1968 date for generally competitive 
nuclear power. They are surprising, however, in the extent to which they seem to 
suggest a large investment in nuclear power before this date. 

Accompanying his estimates of nuclear power capacity shown in Table I, Mr. 
Davis gave an estimate of 200 million installed kilowatts for total national electric 


generating capacity in 1965 and 400 million in 1975. Comparing Table II, this would 
mean that he expects 2%, per cent of total electric generating capacity to be nuclear 
in 1965 and approximately 21 per cent to be nuclear in 1975. By way of comparison, 
the President’s Materials Policy (Paley) Commission estimated 300 million kilowatts 
of generating capacity will be required in 1975,°7 the Federal Power Commission has 
placed the figure at roughly 250 million kilowatts,*” and the Edison Electric In- 


stitute forceasts a range of 301 to 423 million kilowatts.*” 

Mr. Davis acknowledged optimism at the time that he gave his estimates of both 
nuclear and total power generating capacities. In view of both this fact and the addi- 
tional fact that we shall later find grounds to doubt whether such a large part of 
total national generating capacity can be in nuclear power plants in the years before 


nuclear power becomes competitive with conventional power, we have calculated 


TABLE II 


INSTALLATION OF Atomic Power GENERATING FACILITIES 





InstTaLLep Atomic Power Capacity, 
MILLIONS OF KILOWATTS 


Year Davis Estimates FPC-Lane Estimates 


1000 0.5 
19065 5.0 
1970 27 | 12.0 
1975 S34 20.5 
1080 7! 31.5 
1085 15.0 
1900 61.0 
1995 79.5 


2000 100.5 


Source: Davis estimates are from Remarks by W. Kenneth Davia, Director, Division of Reactor Development, at the Seventeenth 
Annual Meeting of the American Power Conference, Chicago, Ill., AEC Press Release, April 1, 1955. Mr. Davis’ estimates are for the 
year's end in each case. 

FPC-Lane estimates were caleulated from two sources. Yearly peak load estimates given by FPC, Earimaren Forune Power 
Requinements or THe Unrrep Srares ny Reaions, 1953-1975, 2 (1954) were used to determine the new generating capacity installed 
each year. The FPC reported estimates through 1975 only, Beyond that date, total generating capacity was estimated by extropola- 
tion of FPC figures. Estimates of the proportions of new capacity expected to be in atomic power stations were then obtained from Lane, 
Growth Potential of the U. 8. Nuclear Power Industry, Nucleonica, June 1954, p. 15, and new atomic power installed each year was calcu 
lated, from which the total atomic power capacity in each year was determined. Dr. Lane's estimates were given through year 2000 A.D 


"See 3 Presipent’s Mareriats Poticy Commission, op. cit. supra note 23, at 32 


**See FPC, Esrimarep Furure Power Reouiremenrs or tHe Unirep Starrs By REGIONS, 1953 


1975, at 2 (1954) 
*’ See Epison EvLeecrricar 
ov Evreraic Power 7 (1954). 


Instirure, Looxinc Anrap tro rHe Lasr Quarter or THE First CenTury 
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conservative estimates of future nuclear power capacity, also shown in Table IL. 
These estimates appear under the caption “FPC-Lane,” for they draw from Federal 
Power Commission estimates combined with estimates by Dr. James A. Lane, Oak 
Ridge scientist. 

AEC Charges and Price Supports 

We have noted Mr, Davis’ statement that the Commission will consider lending 
special nuclear (fissionable) materials to private power plants. As presented in 
the AEC demonstration program, the waiver of charges refers only to the interest 
charges and not to the cost of nuclear fuel produced at public expense and con 
sumed by private power plants. Moreover, the law requires that for nuclear fuels 
consumed in commercial (but not research) facilities, the Commission must make a 
charge equal to either the cost (presumably total unit cost) of the nuclear fuels 
which it has produced or the average price it has paid others to produce them, which 
ever is the lower."' This, of course, does not prevent the Commission from classi 
fying early nuclear power stations as research rather than commercial facilities 
which it is doing—but lends support to the expectation that undercharging for fuel 
elements will not be an important form of public aid.4" In the same vein, the Com 
mission has agreed to furnish services of fuel element fabrication, chemical recovery 
of spent fuels, and other refining or processing operations at charges estimated 
separately for each job on the basis of recovery of full costs.” 

Public aids have long been debated at the other end of power production, too 
in connection with the Commission’s buying back of nuclear fuels produced in pri 
vate nuclear power plants. It is a well-known technological fact that plutonium, and 
perhaps the uranium isotope (U-233), will be produced in power plants at the 
same time that electricity is produced and at the same time that these or other 


fissionable materials are being consumed.” Early attention, therefore, settled upon 


the concept of a “dual-purpose” reactor, which would produce both electricity and 


fissionable materials, the latter to be priced with reference to their value for 
weapons.** An opposing school advanced the “single-purpose” reactor, whose virtue 


lay in the fact that fissionable materials produced as by-products of power genera 


*" See AEC Release No. 589, Jan. 10, 1955 

168 Srar. 930, 931, 42 U.S.C.A. §§2072, 2074 (Supp. 1954) 

*'* As this article goes to press, it appears that the above expectation must be qualified. In remark 
prepared for presentation before the Iowa Utilities Association, Des Moines, la., AEC Release, Oct. 10 
ss, W. Kenneth Davis, Director, Division of Reactor Development, AE( stated: “The established 


19 
d at to reflect as well as possible 


prices [at which the Commission will lease fuel for reactors] were arriy 
the long-run true value of the materials purchased. Since the AEC is presently manufacturing some of 
these materials, prices were set to represent the savings in dollar expenditures by the Commission if 
the: materials were produced by industry and purchased by the AEC, rather than if they were produced 


by the AEC.” This means that until fuel materials are acquired by the AEC at the expected lower 
prices, public aid will result from this method of pricing the leased fuel 

** See the prepared statement read into the record by Kenneth D, Nichols, General Manager, AEC, in 
Hearings, supra note 13, pt. 1, at 74°75. 

**If nuclear fuels are being replaced more rapidly than they are 
we have what is known as “breeding.” 

** See Cisler, Economic Feasibility: The Dual Purpose Reactor, 290 Annats 45 (Nov. 1954) 


being consumed in this process, 
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tion would be priced only with reference to their value as fuel in further power 
generation (and further creation of replacement fuels) .“° 

The AEC has expressed itself in favor of the single-purpose-reactor approach. 
The reasons, as given by W. Kenneth Davis, are twofold.“© | The AEC takes the 


position that for tue long-term future, it is best to conceive a civil atomic power 


industry not dependent, in any degree, upon military demands.*’ Second, the AEC 
is committed to the single-purpose approach, as explained by Mr. Davis, because 
technologically a single-purpose reactor is qualitatively (not merely quantitatively) 
different from a dual-purpose reactor, and one must choose, at the present stage of 
the art, to develop in one direction or the other. 

Information made public by AEC on its proposed pricing policy is limited 
out of consideration for national security. We have, however, the following state- 


ment which throws some light on specific features :** 


1. The planned expenditures for weapon materials will not be increased for the benefit 
of nuclear power. 

2. AEC will acquire special nuclear materials from licensees for subsequent distribut:on 
to other licensees and for other potential uses. The price structure gives effect to a con 
sideration of yalue of these materials for intended use by the United States. 

3. Prices for fuel grades of plutonium 'and U-233 will be based on their value as nuclear 
fuels, competitive with U-235, in a power-reactor economy. 

4. Prices paid by AEC are subject to adjustment for the full cost of separations, recovery, 
etc., if the materials are in a form other than indicated in the price schedules. 

5. The prices stated in the schedules are subject to adjustment for deviations from the 
specifications on which they are based. ; 

6. Prices to be paid by AEC for special nuclear materials produced by licensees will be 
guaranteed for a period of 7 years, except for periodic adjustments if there are substantial 
changes in the Bureau of Labor Statistics Wholesale Price Index, excluding farm products 


and processed foods. 


Points 1 and 3 reflect the single-purpose approach, but, as if in contradiction to 


point 3, point 2 opens the way for dual-purpose pricing.” Point 6 provides a bench- 


mark for planning private power plants. Until a private market has developed for 
special nuclear materials, there is no way to be sure what the single-purpose price 
will be. If such a price is envisaged in the seven-year guarantee, the AEC must 


*° See Weil, Economic Feasibility: The Single Purpose Nuclear Power Plant, id. at 50. 

**See remarks prepared by W. Kenneth Davis, Director, Division of Reactor Development, AEC, 
for presentation before a meeting of Canadian Electrical Ass'n, Vancouver, B.C., AEC Release, June 29, 
1955. 

*’ For a view, expressed in another context, that the defense program may extend for a period of time 
on the order of only ten years, see the testimony of Jesse C, Johnson, Director of Raw Materials, AEC, 
in Hearings, supra note 13, pt. 1, at 131. One is also reminded of the view held by Gordon Dean, ex- 
Chairman of the Atomic Energy Commission, to the effect that at some point “not in the unforeseeable 
future,” we shall have acquired all of the atomic weapons we shall possibly need, and at that time, we 
should cease to produce atomic weapons. See his remarks before the American Bar Association, San 
Francisco, Cal., AEC Release, Sept. 17, 1952 

*" Prepared statement read into the record by Kenneth D. Nichols, in Hearings, supra note 13, at 74. 

** For an explanation of the licensee status to which the pricing policy refers, see note $7 infra. 
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take into account a wide variety of economic and technological considerations in 
estimating it.’ It is not known how the Commission proposes to use the BLS 
Wholesale Price Index. 

Economically speaking, the single-purpose approach has much to recommend it. 
It forces the nuclear power industry to develop in a way that will make it self 
supporting in the absence of military demands, which may not, and we hope will 
not, continue to be important over the long run. As a technique of public aid, 
the Commission’s alternative of financing research and development has a number 
of positive features to recommend it, as we have seen. These, in combination with 
the negative qualities of the dual-purpose approach, strongly support a_ policy 
in which public aid takes the form of research and development assistance rather 


than the stockpiling of bomb components. 
Atomic Power Stations 


The nation’s first civil atomic power plant is scheduled to begin the production 
of electricity in 1957. This, of course, will be the pressurized water reactor at Ship- 
pingport, Pennsylvania, with a generating capacity of 60,000 kilowatts. The plant 
is financed in large part through AEC appropriations, as we have noted, in 
the five-year program. The Commission is spending $45 million in related research 
and development and is providing the nuclear reactor and related equipment to 
the extent of $40 million. The Duquesne Light Company, in a contract with the 
Commission, has agreed to provide the site for the nuclear reactor and furnish con 
ventional generating facilities; to operate the reactor part of the plant and bear the 
labor costs thus entailed; to assume $5 million of the cost of research, development, 
and construction of the reactor portion of the plant; and to pay the Commission for 
heat in the form of steam taken from the Commission's reactor.°' Over a five-year 
period, the Commission estimates that Duquesne’s purchases of energy from the 
reactor will total $11.8 million.°* The cost of conventional electric generating equip- 
ment being furnished by Duquesne is approximately $9 million.’ The Commission 
has estimated that the total of all of Duquesne’s expenditures over the five-year 
period that is being used for amortization of the plant’ will be approximately $30 
million.”* In comparison with the $40 million provided by the AEC, this means 


that for the power plant, the private electric power company is paying less than half, 


or about 43 per cent, of the total estimated costs. This, however, is not an unfavor 
able arrangement for the Commission in view of the costs of electricity from atomic 


"°68 Srar. g3t, 42 U.S.C.A. §2076 (Supp. 1954) prescribes the seven-year maximum in this 


guarantee. 

"' The Duquesne contract is described in Report, supra note 12, Appendix B 24-25 (1954) 

®2 Personal communication, Atomic Energy Commission, July 27, 19 

°® See Hearings, supra note 13, at 99 

** Defense mobilization Order VII-6, Amdt. 9, effective March 1 19 added a new 
goal, Nu. 225, to its List III, entitling affected industries to accelerated tax amortization certificate 
No. 225 is for “Power facilities for military, ator energy and defense 
4 


expan jon 
Goal 
related need Sec 20 Pep 
Rec. 1647 (March 18, 1955) 

°° See Report, supra note 12, Appendix B. 





76 Law aNnp ConTEMpoRARY ProspLeMs 


energy, which, we have seen, the Commission places at two to three times the level 
of conventional power. 

The next two atomic power stations likely to be constructed have been proposed 
by the Detroit Edison Company and associates and by the Nuclear Power Group, 
led by Commonwealth Edison Company of Chicago. The proposals for these two 
plants were made upon an invitation of January 10, 1955 by the Commission to 
American industry to submit proposals for full-scale atomic generating facilities. 
Approved proposals would become part of the Commission’s Power Demonstration 
Reactor Program. A deadline of April 1, 1955 was set for the submission of pro- 
posals. Under the arrangements envisaged for the demonstration program, as has 
been seen, the Commission offered to provide assistance by: (1) waiving interest 
charges (which the AEC has set at 4 per cent) for the loan of source and special 
nuclear materials for a seven-year period beginning July 1, 1955; (2) performing in 
AEC laboratories without charge to participating firms certain mutually agreed 


upon research and development work; and (3) entering into research and develop 


ment contracts with participating firms. 

The last type of assistance would place the participating firms in a dual role. For 
their self-financed private activities in the demonstration program, the participating 
firms would hold AEC licenses, either section 103 licenses for the commercial use of 


special nuclear materials or section 104 licenses for the private conduct of atomic 


research and development.” As the Commission conceives the process, participating 


*® See AEC Release No. §%9, Jan. 10, 1955. 

°768 Svar. 936-38, 42 U.S.C.A. §§2133-34 (Supp. 1954). 

The key provisions for commercial (§103) licenses are: 
(1) Licenses shall be issued on a nonexclusive basis; 
(2) They shall be issued to applicants 

(a) whose proposed activities will serve a useful purpose proportionate to the quantities of special 

nuclear material or source material to be utilized, 

(b) who are equipped to observe and who agree to observe such safety standards to protect health 
and to minimize danger to life 
who agree to make available to the Commission such technical information and data concerning 


or property as the Commission may by rule establish, and 
(c) 
activities under such licenses as the Commission may determine necessary to promote the 
common defense and security and to protect the health and safety of the public; 

Licenses shall be issued for specified periods, not to exceed forty years and are renewable 

The key provisions for the research and development (§104) licenses are: 

The Commission is authorized to issue licenses for facilities involved in research and development 
leading to the demonstration of the practical value of such facilities for industrial or commercial 
purposes; 

In issuing licenses, the 
terms of license as will permit the Commission to fulfill its obligations under the Act to promote 


Commission shall impose the minimum amount of such regulations and 


the common defense and security and to protect the health and safety of the public; 
Such licenses will be compatible with the regulations and terms of license which would apply in 
the event that a commercial license were later to be issued pursuant to section 103 for that type of 


facility (reference is to facilities mentioned in item (1) above); and 


(4) Priority shall be given to facilities which the Commission feels will lead to major advances in the 


application of atomic energy for commercial or industrial purposes. 
Regulations to implement these and related provisions of the 1954 legislation have been appearing 


since April 1955. The list of topics upon which the Commission has or will soon issue regulations 


follows: 
(1) Licensing of special nuclear material distribution; 
(2) Licensing of utilization and production facilities; 
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firms in the demonstration program will first operate under section 104 and then 


under section 103 licenses.°* ‘The difference is a matter of degree. For that part 
of a participating firm’s work carried out under a research and development con 
tract,” the information acquired would remain under the control of the Commis 
sion, subject to the same distributional program as obtains under traditional con 
tracts generally employed by the AEC for research and development; the informa 
tion in that other (privately financed) part of a firm’s activities, however, could be 
privately controlled within the limits of patent rights, as these apply in the evolving 
civil reactor development field. To the extent that there is private investment in 
the demonstration program, the Commission feels that the anticipation of know-how 
and patent rights will have provided the incentive.°' 

The AEC criteria for evaluation of proposals under the demonstration program 
include: (1) the probable contribution of the proposal toward economically competi 
tive atomic power; (2) the cost to the AEC in funds and materials; (3) the risk to be 
assumed by private proposers; (4) the competence and responsibility of the proposers; 
and (5) assurances by proposers against abandonment.” 


Four proposals were received under the January 10, 1955 invitation with its 


(3) Control of restricted data (as used by licensees, among others); 


(4) Access to restricted data for civilian use 
( Licensing of operators—the individuals who manipulate the controls of a utilization or production 


facility; 
(6) Licensing of distribution and use of byproduct material 
(7) Licensing of distribution and use of source material 
(8) Standards for radiation protection; 
(9) Rules of practice (hearings); 
(10) Prices to be paid by the Commission for special nuclear materials produced by licensees 
(11) Charges to be made by the Commission for certain materials, including special nuclear materials; 
and 
(12) Criteria governing the use of commission facilities 
The overriding criteria in all of these regulations, it has been announced, is the necessity of the 
regulation for the protection of the public health and safety and for the national security. Cf. Remarks 
by Harold L. Price, Director, Division of Licensing, AEC, before the Atomic Industrial Porum, New 


York, AEC Release, May 24, 1955. 
"See the testimony of Kenneth D. Nichols, in Hearings, supra note 13, at 155 
*’ The AEC has announced that the amounts to be paid under the contracts will be fixed in advance 


See AEC Release No. §89, Jan. 10, 1955 

"’ There has been some question as to whether the legislative framers of the Atomic Energy Act of 
1954 intended to permit assistance of the type here described for firms holding §§1 or 104 
licenses. The statutory provision in issue is §169, which read 

“No funds of the Commission shall be employed in the construction or operation of facilities 


int entere into 


lensed under section 103 of 104 except under contract or other arrange 

pursuant to section 31." 68% Srar. 952, 42 U.S.C.A. §2209 (Supp. 1954) 
Since the Commission proposes to contract for research and development under $41 (which deals 
with research assistance), the authority of the AEC to do this seems clear. But a number of members 
of the Joint Committee on Atomic Energy, including especially Representative Cole, have protested on 
the grounds that the exception in §169 was intended only to permit the AEC to contract for publi 
use of private reactors at the convenience of the Government. The Commission's interpretation has 
been supported by other members of the Joint Committee, however, including especially Representative 
Holifield, and indications are that it will prevail. For the controver ce Hearings, supra note 1%, 


at 155-62. 
*' See the testimony of Kenneth D. Nicho 
*? See AEC Release No. 589, Jan. 10, 1955 


ls, in Hearings, supra not 
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April 1 deadline. Two of these, as we have noted, were made by groups of firms 
centering around the Detroit Edison Company and the Commonwealth Edison 
Company of Chicago. The other two were made by the Yankee Atomic Electric 
Company of Boston, with a membership constituted of twelve New England con- 
cerns, and by the Consumers Public Power District of Columbus, Nebraska.’ All 
of these groups had been holders of study agreements with the Commission for a 
number of years. Under no other circumstances could they have seriously proposed 
co commit funds to atomic power installations within the time limit. The AEC 
recognized the advantages held by firms already associated with the atomic energy 
program and noted that the situation was inevitable in view of the objective of rapid 
progress.”* 

In announcing the four proposals, the Commission indicated that the four plants 
together would cost about $150 million, 80 to go per cent of which would come from 
the proposers.”” The remaining $15 to $30 million would, if the AEC approved 
the projects, come in the form of assistance previously described for the demonstra- 
tion program. Appropriations for this assistance, and apparently for assistance in 
later demonstration projects, were made, as we have noted, in the Acceleration of 
Civil Power item for fiscal year 1956 (cf. Table 1). 

Several months later, in August 1955, the Commission disclosed that it had found 
that the Detroit Edison and Commonwealth Edison groups’ proposals would make 
significant technological contributions and, hence, that negotiations were proceeding 
with these two groups.” At the same time, the AEC revealed that the proposals 
by the Yankee Atomic Electric Company and Consumers Public Power District of 
Columbus, Nebraska, were judged to be unacceptable bases for negotiation as they 
then stood, although the door was left open for further discussion to determine 
whether they could be made acceptable.*? The Commission, of course, did not 
indicate how much financial assistance it might eventually agree to provide for the 
two technologically acceptable projects. 

A final atomic power station under consideration by the Commssion at the time 
of this writing (August 1955) was proposed by the Consolidated Edison Company 
of New York in the winter months of 1955. Consolidated Edison’s proposal is not 
a part of the demonstration program, for it involves no AEC assistance other than 
the grant of a license. Consolidated Edison proposes to build a nuclear power 
plant which it estimates will cost approximately $55 million.® 

The investment of private funds in atomic power stations is not explicable in 
terms of present reactor technologies. We have noted the present high cost of atomic 
power and the probable passage of time until it is expected to be competitive with 

** See AEC Release No. 620, April 7, 1955 

** See the testimony of Chairman Strauss, in Hearings, supra note 13, at 25. 

"© See AEC Release No. 620, April 7, 1955. 

** See AEC Release No. 674, Aug. 8, 1955 


*" thid 
**See AEC Release No. 620, April 7, 1955. 
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conventional power. Nor does it appear that the prospect of acquiring private patent 
rights would be sufficient incentive in view of both the magnitude of the private 
investment here involved and the length of time before such patent rights would 
become profitable. The answer, instead, seems to lie especially with certain rate 
making practices that have been or may be adopted by state public utility com 
missions. To the extent that such practices are adopted, we shall see that private 
atomic power installations in pre-competitive years will be financed at the consumer's 
expense. 

The Detroit Edison Company and associates plan to build a 100 megawatt 
fast breeder reactor plant within Detroit Edison’s service area in Michigan. Detroit 
Edison will buy from the plant steam heat at a cost to be determined by a formula 
based upon the operation of a conventional steam plant and using as a criterion the 


company’s most efficient generating plant.”” Thus, the nuclear power plant will lead, 


to no higher electric power rates than would a modern conventional plant. This, 


however, is not the point at which the costs of the nuclear plant will be recovered 
Detroit Edison has stated that it will furnish $5 million of an esimated $45 million 
for the construction of the plant.’” The other $40 million is to be furnished by the 
other members of the group, numbering sixteen utilities and six manufacturing 
companies from ten different states and the District of Columbia.’! Detroit Edison 
has obtained an accounting order from the Michigan Public Service Commission 
authorizing it to reflect the $5 million expenditure in the utility’s Account 8o1, Mis 
cellaneous General Expenses."* This means that in the normal course of events, the 
$5 million will be charged to the Company’s power cost pool, along with the cost of 
other electrical generation or power purchases, and that the total amount in this 
pool will be spread over all consumers.’** In the hearing preceding the Commis 
sion’s order the petitioner made clear that the $5 million, considered at a yearly rate 
of $114 million and with allowance for income taxes, would not affect net revenue 
sufficiently in itself to bring an application for rate increases, but would, never 
theless, remain an element of value in general support of future rate increases.’” 

The Nuclear Power Group plans to build a 180 megawatt boiling-water-reactor 
plant about 44 miles southwest of Chicago, in a service area from which three of the 
member firms, Commonwealth Edison Co., Illinois Power Co., and Central Illinois 
Light Co. can draw electricity, Commonwealth Edison will own and operate the 


** Letter from Michigan Public Service Commission to author, Aug. 11, 1955 


” Thid. 
™ The membership of the Detroit Edison group has expanded since the group's initial formation 


As given in AEC E1toureentu SEMI-ANNUAL Rep. 42 (July 1955), there were nineteen members in addi 


tion to the Detroit Edison Company. The list of members used here is from AEC Release No. 674 
Aug. 8, 1955. 

™ See Mich. Pub. Serv. Comm'n, Accounting Order D-1282A-55.1, March 23, 195 

728 Tetter from the Michigan Public Service Commission to the author, Aug. 26, 1956 

7 See the testimony of Charles R. Landrigan, Vice-President, Detroit Edison Company, in Hearings 
before the Michigan Public Service Commission in the Matter of the Application of the Detroit Edison 
Company for Directions as to the Accounting Treatment for Disbursements Made or Expenses Incurred 


in the Design, Construction, and Operation of a Developmental Atomic Power Reactor 45, 49-42 (1955) 
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plant and will pay $30 million toward a $45 million contract price for which the 
General Electric Company has agreed to build the plant.’ The $30 million will 
enter Commonwealth Edison’s plant accounts as a normal plant investment subject 
to customary practices for full recovery of fixed costs and a return on the value of 
the property.”* The remaining $15 million will be paid by Commonwealth Edison 
and other members of the Nuclear Power Group, including six other electric utilities 
and one construction firm, the Bechtel Corporation of San Francico, which will act 
as engineering constructor for General Electric.“ In so far as the $15 million in- 
volves the three Illinois utilities, they have received authority to charge their con- 
tributions over a five-year period as operating expenses to Account 8o1, Miscellaneous 
General Expenses, subject to the limitation that the amounts of such charges do 
not exceed $625,000, $330,000, and $110,000 for Commonwealth Edison, Illinois 
Power, and Central Illinois Light respectively, in any twelve-month period.” 

The inference seems clear that the other electric utility members of the Nuclear 
Power Group, representing two other states, will seek, or have sought, similar orders 
from their state commissions and that the far-flung utility associates of the Detroit 
Edison Company will do likewise. By letter, dated August 8, 1955, the New York 
Public Service Commission advised the author that it had not taken any formal 
action with respect to the development, operation, or rate aspects of generation of 
electricity from nuclear installations. Involved in New York would be the Con- 
solidated Edison Company, with its proposed independent nuclear power project, 
and members of both the Detroit Edison and the Nuclear Power Groups. 

The process of financing pre-competitive nuclear power installations from 


expenses chargeable to electric rates in effect throws the risk of the research and 


development upon the consuming public, but without the same prospect of broad 
public benefit as attends research and development supported at federal expense. 
In the nature of things, electric utilities do not have and are not expected to have 
either the same organization for dissemination of information or the same techniques 
or responsibilities for representing the public interest as has the AEC. Present 
policy, perhaps developed in another context and, in any case, questionable for atomic 
power stations, however, explicitly permits the assignment of research and develop- 
ment expenditures to Account 801 in the uniform system of accounts which has 
been prescribed by the Federal Power Commission™ and which has been adopted, 
in so far as this provision is concerned, by the Michigan, Illinois, and most other 
state regulatory commissions. And patent rights resulting from research and de- 
velopment so financed have, in the past, been acquired by the private electric utility. 

The magnitude of the prospective investment in pre-competitive atomic power 

™ See lil, Commerce Comm'n, Order No. 42638, July 19, 1955. 

** Thid. 

™* For the membership of the Nuclear Power Group, see AEC Release No. 674, Aug. 8, 1955. 

*® See Ill, Commerce Comm'n, Order No. 42638, July 19, 1955. 


*° See Federal Power Commission, Order No. 42, Prescribing a System of Accounts for Public Utili 
ties and Licensees under the Federal Power Act, June 16, 1936. 18 C.F.R. §101.00 (1949). 
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facilities strongly suggests a reconsideration of this practice. The Detroit Edison 
and Commonwealth Edison applications for approval of a practice ostensibly well 
established suggest that the construction of a full-scale electric power station for the 
purpose of generating electricity at a cost two or three times the cost of alternative 
methods in order to advance technology is something of an extension of the research 
concept. But dangers are involved, To the extent that patent rights under the Atomic 
Energy Act 1954 may accrue to electric uulities, these should be excluded from their 
intangible property accounts. Their inclusion would permit the capitalization of an 
asset already paid for through charges to operating expenses. On the other hand, 
even if so excluded, any such patent rights, acquired at public expense, might well 
have value either through sales to other utilities, which would necessarily be allowed 
to treat them as legitimate capital investments, or through sales on the open mat 
ket.“"" A related problem arises from the fact that the charges to Account 8o1 will 
be, at least in part, for physical plants. ‘Such charges should not be capitalized any 


more than should patents arising from research paid for through the same operating 


expense account; but it will take careful administration to insure that the dis 


tinction will always be recognized when, for example, some parts of a plant, but not 
others, are charged to Account SOL, Or when the value ot a utility’s prope rty lor rate 
making purposes is determined by appraisal. 

Another public policy problem is posed by the $30 million investment of Com 
monwealth Edison in its boiling water reactor plant. ‘Traditionally, public regula 
tory bodies have hesitated to pass upon the merits of a technology embodied in a new 
investment. The matter is usually regarded as properly a concern of management 
alone, over which regulatory commissions do not want, and, in fact, generally lack 
the authority, to exercise control. This “hands off” approach has been supported 
by the popular assumption that new investments will follow least-cost techniques of 
production. Now we find that this assumption is fallacious to a marked degree in 
the atomic power plants in prospect. The justification for these plants, instead, is 
given in terms of the lessons that will be learned in operating them. ‘This means 
that the real investment in technological progress is made, not by the utilities that 
own and operate the plants under traditional arrangements for recovery of their 
investments, but by the consuming public to the extent that it is asked to pay higher 
rates for electricity. 

To be sure, the amounts involved in the nuclear plants now in prospect are 
small as compared with the total investment in the electric power industry, and the 
burden is spread more broadly by the practice of forming industrial groups. More 
over, there will undoubtedly be some private capital from nonreimbursable sources 
provided. The presence of non-utility members in the two power groups suggests 


this; and the possibility that the utilities themselves will invest out of retained 


7* The Detroit Edison Company has taken the position that it is not seeking patents from its atomic 
energy research. See the statement prepared by Harvey A. Fischer, Attorney for the Detroit Edison 
Company, in Hearings, supra note 72b, at 7, It is not known whether other utilities have taken the 


same position. 





82 Law anp ConTEMPORARY PROBLEMS 


earnings or another nonreimbursable source should not be excluded. Despite these 
facts, however, the precedent for financing through recoverable expenses may soon 
be firmly established, and if carried through the pre-competitive era of nuclear power, 
this will add a substantial increment to total power costs. 

If it is necessary to build atomic power stations for the purpose of advancing 
reactor technology, an earlier proposal made by Dr. Hafstad in July 1954 has much 
to recommend it, Under this proposal, as we have seen, the AEC would share the 
costs of investment to the extent that atomic power costs exceeded conventional 
power costs, possibly as in the Duquesne Light project. The resulting technological 
knowledge would become public property, subject to the established AEC systems 
for dissemination of technological information.” 

Expenditures upon atomic power stations that are reimbursed by consumers, plus 
any other payments by consumers for atomic power at a higher cost than conventional 
power, are probably best treated as public investments. The purpose, as we have 
seen, is to advance atomic power technology. Such investments by electric power 


consumers have a different incidence among members of the public than do AEC 


investments—this difference being especially dependent upon the location of atomic 


power plants and the membership of nuclear power groups—but with some simpli- 
fication of concepts, they are equatable. This means that the two may be lumped 
together in estimating the grand total public investment in atomic power develop- 
ment. If public policy should return to Dr. Hafstad’s suggestion of July 1954 for 
AEC support of the differential between atomic and conventional power costs, this 
would not change our total, though it would, of course, change the private property 
rights that could accrue to participating electric utilities. On the other hand, any 
private nonreimbursable capital investments in atomic power stations (not in other 
private research and development, which does not enter here) would have to be offset 
against the estimate we shall make. This means that our estimate will be a maxi- 
mum that may be reduced by such private investments. 

A rough approximation of the difference between the higher-cost atomic electricity 
and the cost of conventional power that would otherwise be produced from plants 
installed in the decade 1958-68 can be made as follows. Let us take certain figures 
given in October 1954 by Mr. Davis on the relationship between present-day nuclear 
reactor plants and future competitive nuclear plants. These figures show that the 
AEC hopes to attain competitive atomic power by reducing the construction 
cost of nuclear plants fourfold, increasing the length of their useful life one and a 
half times, and, by an interpretation of the figures, reducing over-all operating costs 


™ The National Association of Railroad and Utilities Commissioners formed a Committee on Develop 
ment and Use of Atomic Power in the Electric Industry, which requested and received AEC approval in 
July 1953 to obtain full security clearance to study the atomic power development program. See AEC 
Release No. 489, July 13, 1953. The problems here described would seem of special concern to the 
NARUC, but the author has been unable to learn of any announcement of the Committee's views. 
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one and a half times.” 


If we assume that atomic power will become competitive 
with conventional power at the beginning of the year 1968, we can deduce from 
Mr. Davis’ figures that for atomic power plants constructed in the ten-year span, 
1958-68, the deficit due to the use of atomic power will decline from 66.7 per cent 
of the total cost of all atomic power generated from the one plamt in operation at 
the beginning of 1958 to zero per cent for the first new plant to operate in 1968; and 
further, that the ratio of fixed cost to total cost per kilowatt-hour generated will 


decline from 66.7 per cent for the 1958 plant to 33.3 per cent for the first 1968 plant. 


Next, we can approximate changes in physical plant costs from the fact, stated to the 


author, that competitive nuclear power is expected when plant costs have been re- 


79 


duced to $165-$170 per installed kilowatt. Let us assume that this level will be 


achieved in the first atomic plant to operate in 1968. Working back from this level, 
with the help of Mr. Davis’ requirement for a fourfold reduction in plant construc 


tion costs, let us choose $670 per installed kilowatt as a representative figure for atomic 


™ See Remarks prepared by W. Kenneth Davis, supra note 26. The following.table was set forth: 
Approximate Ratio or Costs Now ArrainaBLe To Costs Requirnep vor ECONOMICALLY 
Competitive Nucitear Power 


Nuclear steam plant Range Rough Average 
Construction cost 6 
Useful life 2 

Fuel elements 
Fabrication cost’ 4 
Irradiation life 3 

Overall thermal efficiency 1% to 

Nuclear fuel cost* about 1 

Operation & maintenance cost 1% to 2% 

Operating factor I to 1% 

Processing costs 
Chemical separations 
Waste disposal 


Overall 


Notes 
* For high temperatures and long life. 
* Assuming recycle of nuclear material as fuel 

Fixed costs are shown under the item “Nuclear steam plant.’ If the construction cost is reduced 
fourfold and the useful life extended one and a half times, this constitutes a sixfold reduction in the 
fixed cost per kilowatt-hour over the life of the plant. 

Operating costs cannot so neatly be picked out of Mr. Davis’ figures, since many facts he reports bear 
upon them. We can, however, determine the effective total reduction envisaged for operating costs. 
A reasonable approximation of the present cost structure for nuclear power plants places fixed costs per 
kilowatt-hour generated at twice the level of operating costs. This means that if X is present-day fixed 
cost and Y is present-day operating expense, we have the equation X 2Y. Next, from Mr. Davis’ 


- 3 
estimates, we place X + Y = 3 with present-day technologies and +s =1 with future competi 


6 

tive atomic technologies, where Z is the factor by which operating costs are expected to be reduced 
in order to achieve competitive nuclear power. Solving these three simultaneous equations, we conclude 
that present day nuclear power costs are composed approximately of %, or 66.7 per cent, fixed costs; that 
future competitive nuclear power costs are expected to be composed approximately of 4, or 33.3 
per cent fixed costs; and that operating costs are expected to be reduced by a factor of 144 in the 
process of achieving this competitive level. ' 

™ Personal communication, Atomic Energy Commission, July 27, 1955. 
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capacity coming into operation at the beginning of 1958."’ For the sake of a rough 


approximation, let us now assume that these three changes—decline in deficit due 
to use of atomic power, change in ratio of fixed to total cost, and reduction in fixed 
cost per installed kilowatt—will take place in straight line relationships over the 
decade, and that the plant factors will remain the same in all atomic plants. Then, 
we can find the value for each of the three variables in each year, and, from the 
growth rates lying behind the estimates in Table II, we can get the nuclear capacity 
installed each year, which permits calculation of the deficit that will result over the 
life of the atomic facilities coming into operation during each year of the pre- 
competitive decade."' Summating these deficits gives a total public investment in 
atomic power stations of $1.4 billion for the FPC-Lane growth estimates and $1.8 
billion for the Davis estimates.”? 
Pustic Benerirs 

The reasons for the public effort in civil atomic power development have been 
explained in a number of ways by different atomic energy spokesmen.** A consensus 
seems to place weight upon international as well as domestic economic benefits. The 
latter will be important for New England, Florida, the Dakotas, and other regions of 
high fuel cost in the years ahead, and more broadly significant in the late decades of 
the twentieth century when conventional fuels are expected to become more expen- 
sive. The former have been frequently associated with the present civil reactor effort 


" The figure $670 per installed kilowatt is more or less confirmed by what we know of the Du- 
quesne plant. We have seen that the AEC is furnishing $40 million for the nuclear reactor and related 
equipment, Duquesne Light Company's $5 million is largely for research and development, while its 
$9 million is for auxiliary conventional equipment. Taking only the $40 million for the nuclear 
reactor plant with its generating capacity of 60,000 kilowatts, we get a conservative estimate of $667 per 
installed kilowatt. 

"' The deficit to result from atomic plants constructed in a given year, i, may be computed by the 
formula: 

Deficit, $ ) Psa al facilities he of physical 
Atomic Total cost of electricity, $7 * \installed, kw )i facilities installed, mF 
ore 5) Cost of physical facilities installed, $\ . 
( Total cost of electricity, $ ) : 

*® Most of the deficit for the Duquesne plant is excluded from these figures, since the largest part 
of it was covered by AEC expenditures (cf. Table 1). 

"’The most significant public statements include the following: Rep. W. Sterling Cole, Chairman, 
Joint Committee on Atomic Energy, Development of Atomic Power for Commercial Uses, address de- 
livered before the National Industrial Conference Board, New York, N. Y., Oct. 29, 1953; Rep. Chet 
Holifield, Member, Joint Committee on Atomic Energy, The Hope of Electric Power from Atomic 
Energy, remarks before the National Rural Electric Cooperative Ass'n, Jan. 13, 1954; Henry D. Smyth, 
Member, AEC, Industrial Application of Atomic Energy, address delivered at the Third Annual Confer- 
ence of Business Economists, University of Chicago, Chicago, III, April 23, 1954; Lewis L. Strauss, 
Chairman, AEC, remarks before the Los Angeles World Affairs Council, April 19, 1954; Lawrence R. 
Hafstad, Director, Division of Reactor Development, AEC, Industrial Atomic Power and Its Relation 
to Development of Other Natural Resources, remarks before the Missouri Basin Inter-Agency Committee, 
Rapid City, S. D., July 21, 1954; Thomas E, Murray, Member, AEC, Atomic Energy for Peace, address 
at the International Convention of the United Steelworkers of America, Atlantic City, N. J., Sept. 21, 
1954; W. Kenneth Davis, Director, Division of Reactor Development, AEC, Nuclear Power Industry 
Development, remarks at the Seventeenth Annual Meeting of the American Power Conference, Chicago, 
Ill., April 1, 1955. : 
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in connection with the widely held conviction that the United States must lead in mat 
ters atomic, particularly where peaceful applications are involved. If low-cost atomic 
power reactors are developed first in this country, not only will it be a boon to na 
tional prestige, but it will also furnish an improved vehicle for concrete action in the 
aid of underdeveloped countries consistent with the President’s Atoms-for-Peace pro 
posal. 

Domestic and international benefits are both responsible for the public investment 
in civil atomic power development, but it is beyond the scope of the present paper 
(and its author) to evaluate the international or to indicate more than some of the 
immediate domestic economic consequences. To this extent, however, an over 
all evaluation of the public investment in atomic power development is aided. An 
ample inventory of economic benefits, at least of the type that can be immediately 
foreseen, would allay any other public diseconomies, while a deficiency in the same 
area would make the more necessary favorable findings elsewhere. 

We have estimated the AEC investment at $500 to $600 million through fiscal 
year 1958. There is the possibility that the AEC will continue to invest in civil 
reactor development in the decade 1958-68, but no public spokesmen have encouraged 


the idea. The closest approximation that we have been able to make for this 


decade is a maximum investment in atomic power stations by electric power con- 
sumers of $1.4 to $1.8 billion. If we add the AEC to the electric consumers’ invest 
ment, we obtain a grand total of approximately $1.9 to $2.4 billion for the public 
investment in atomic power development. ‘To the extent that private capital itself 
assumes the differential higher cost of atomic power stations, these figures should be 
reduced. Apart from the public investment, private research and development efforts 
will undoubtedly pick up momentum in the chemical, electrical equipment, and 
other service and supply industries.** All of these investments are chargeable, from 
the domestic economic standpoint, against savings in the cost of future electric 
power. 

To illustrate the requirements of a write-off of the public investment, let us assume 
that starting upon January 1, 1968 new atomic power facilities will be built so as to 
generate electricity at a lower cost than new conventional steam power plants, Let 
us then postulate three possible levels for the cost saving: 2 mills, 1 mill, and 4 


mill per kilowatt-hour of electricity produced at the generating station,”’ and postulate, 


** Estimates of the future private investment in atomic power development have been made in a 


recent survey, Aromic InNpustria Forum, A Growrn Survey or tHe Aromic Inpusrry 19 


(1955). The Forum reports that industry and private organization lan to spend $300 mil 


research and development activities in the four years, 1954-1958. The ia re not in a fort 
which we can determine the planned expenditures of electric utility ut we know that the four 
dison proposa ice msideration at the tume 


demonstration-program proposals and the Consolidated | 
i 


of the Atomic Industrial Forum survey totaled an investment of $1 » $1 million in non-AEC fun 
See AEC Release No. 620, April 7, 1955 
' 


The average cost of power generated in plant accounting for approxim 


ite Ko of the national 
capacity of steam plant generation in 1953 was 4.06 mills per kilowatt-hour The #o includes electri 
capacity of both public and private steam plants but excludes plants judged obsolete by the FP bor 


a group of the 25 largest steam generating plants in the United State the comparable figure is 7.77 
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further, that savings from the use of atomic power will continue at each of these 
respective levels over the years until the atomic power development investment has 
been completely retired in each case. For estimates of the atomic power capacity 
in existence in future years, we shall use the figures shown in Table II. Let us 
assume that both the Davis and FPC-Lane rates of growth will lead to competitive 
nuclear power at the beginning of 1968. Within the accuracy of these capacity 
estimates, we cannot distinguish between probable rates of technological advance. 
Moreover, technological progress will be more dependent upon the variety of nuclear 
power installations than upor their number. 

Our public investments in atomic power development accumulate interest at a 
compounded rate. Let us choose a rate of two and a half per cent as being roughly 
representative of the cost of the federal debt over the time span here involved and, 
hence, as roughly representing the value to the public of money used in atomic power 
development. Interest is compounded to reflect the fact that the public receives no 
interest payments as such, annual or otherwise, but must leave interest and principal, 
as it were, for retirement from eventual savings in the cost of atomic power. To 
simplify the calculation, let us assume that for the AEC investment through fiscal 
year 1958, the principal will be committed in such a way that, in effect, all costs 
can be considered to have been made upon the single weighted average date of 
January 1, 1957. For the grand total public investment, a date closer to 1968 is in 
order, to take account, among other things, of a five-year period over which it is 
likely that consumers will pay for investments in atomic power stations, the arrange- 
ment proposed in the Detroit Edison and Nuclear Power Group projects. All 
things considered, let us select January 1, 1965 as representing the effective date 
for the grand total public investment. 

Following our previously stated assumption, retirement begins on January 1, 1968 
and, with the cost savings we have postulated and the capacity estimates set forth 
in Table II, proceeds at a rapid enough rate to offset accumulation of interest. Table 
III shows the dates upon which the cost savings from atomic power would complete 
the retirement. Years of retirement are not shown for the $1.9 billion public in- 
vestment with the Davis estimates, since this investment was derived using the 
FPC-Lane estimates. The same reason, of course, explains the absence of years-of- 
retirement estimates for the $2.4 billion principal with the FPC-Lane growth sched- 


mills; and for a group of the 16 largest hydro-electric generating plants, 3.04 mills. The first average 
was calculated from FPC, Sream-Evecrric PLanr Construction Cost anp ANNUAL PropucTIon Ex- 
penses (1954). The calculations assumed a 60% plant factor and, as proposed in an unpublished study 
by the FPC dated February 1953, assumed an annual fixed charge equal to 11.7%, of investment in 
This fixed charge takes account of interest, depreciation, insurance, and taxes, including 
income taxes. The averages for the 25 largest steam and 16 largest hydro-electric plants were calculated 
from data reported in FPC Triery-rourrn ANN. Rep, 66-67 (1954). These calculations were based 
upon actually experienced plant factors of 57.5% in the 25 steam plants and 60% in the 25 largest 
hydro-electric plants, which included the 16 hydro-electric plants for which an average cost was de- 
termined. For the 25 largest steam plants, the annual rate of 11.7°% was used for fixed charges, but 
for the 16 largest hydro-electric plants, an annual fixed charge rate of 10.7°%% was adopted, following 


physical plant. 


unpublished data from the FPC, 
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TABLE III 


RETIREMENT OF INVESTMENT IN AToMiIc Power DeveELopMENT 





Year or Retirement 


Total Publie Investment 


AEC Investment 


Savings per ——- - 
Kilowatt-Hour Principal Principal Principal Prineipal 
$500 million | $600 million $1.9 billion $2.4 billion 


Davis Capacity Ertimates 


2.0 mills 1973 1977 
1.0 mill 1975 1979 
0.5 mill 1977 After 1980 


FPC-Lane Capacity Estimates 


2.0 mills 1977 1084 
1.0 mill 1982 1900 
0.5 mill 1987 1999 


ule. For the total public investment, using the Davis estimates, with a rate of saving 
of 05 mill per kilowatt-hour, retirement would not take place until a few years 
after the last year included in these estimates. 

From Table III, we can get some idea of the magnitude of the stakes involved, 
but our final judgment of what the figures portend for the public interest must be 
cast in the context of a number of qualifications. First among these is the possibility 
that a general increase in the use of atomic fuels will restrain an upward movement 
in the price of conventional fuels. This qualification could have the effect of short- 
ening the time required for retirement of the public investment. Other matters, 
some of which we have noted in previous discussion, will make more difficult the 
establishment of low electric power rates on the basis of a given level of cost savings.” 

Beyond the nuclear capacity estimates upon which Table III is based, any retarda 
tion in the real cost of conventional fuels as a result of the adoption of atomic fuels 
should be credited against the cost of research and development of the latter. There 
are logical bases for thinking that such a retardation will take place, but the extent 
of its effect upon conventional fuel prices is difficult to evaluate. The adoption of 
atomic fuels by electric utilities will reduce the demand for conventional fuels and, 
to this extent, delay any increases in their prices. The President's Materials Policy 
Commission found that in 1950, electric power generation accounted for 23 per cent 
of the total national consumption of coal, g per cent of the gas, and 4 per cent of 
the oil,®’ while it predicted that in 1975, electric power generation would account 


** For the professional economist, still other topics are of interest, though they do not change this 
analysis. See, ¢.g., Kuznets, Notes on the Quantitative Approach to Economic Growth, in Prosiems 
IN THE Stupy of Economic Growin 117 (National Bureau of Economic Research 1949); and Merlin, The 
Theory of Economic Change, 59 Q. J. Econ. 185 (1945) 

®7 See 3 Presipent’s MATERIALS Poticy CoMMISSION, Op. cif. supra Note 24, at 3, 16, 24, 33 
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for approximately 44 per cent of the nation’s coal consumption;** but it hesitated to 
predict total national gas or oil consumption from which the proportion pre-empted 
by electric power generation could be determined.” The President’s Commission 
anticipated no generation of electricity from atomic fuels in 1975. It is clear that, 
at least in the market for coal, the extent of adoption of nuclear fuels shown by 
either the Davis or FPC-Lane estimates in Table II will significantly reduce total 
national demand below what it would be without atomic power. The price effects 
of this are not immediately obvious. We assume that coal technology will progress 
independently of atomic power development. The coming of nuclear power will 
take place over a period of decades, and, hence, in so far as its influence is concerned, 
conventional fuel output will have time to make long-run changes. Capital and 
manpower will have time to adjust. Since coal is a depletion industry, it is reasonable 
to expect that long-run cost changes would be upwards, but, beyond the immediate 
problems associated with a growing scarcity of beds minable by drift or slope entries 
and of deposits minable by strip methods, the President’s Commission took the posi- 
tion that depletion of our national coal resources has not reached the point where 
long-run costs need to change significantly as a result of moderate expansions or 
contractions alone.” 

The Table III figures would be influenced in the opposite direction by the ap- 
pearance of private property rights in consumer-financed inventions. These would, 
as we have noted, prevent a full reflection of corresponding cost savings in con- 
sumers’ electric power rates. Private property rights from risk-capital investments 
would have the same effect, but would be offset by the private research and develop- 
ment for which there had been no previous compensation and which might other- 
wise have been conducted at public expense. Such private investments will be made 
with the expectation of coverage by future cost savings in atomic power. Their 
presence will add to the total social investment in atomic power and, hence, to the 
total benefits necessarily expected from it. 

From another standpoint, it is worthwhile to speculate as to whether the atomic 
investment need be as large as we have estimated it in order to get the same 
technological results. We have noted that the rate of progress in atomic power 
stations will depend more upon their variety than their number. The AEC 
applies this idea in approving projects for its demonstration program. Accord- 
ingly, it is not certain that we need have the volume of pre-competitive nuclear 

** See I id. at 116, 119. 


"In the decades after 1970, when there is some prospect that coal may be used to make liquid 
fuels, the percentage used in electric power generation should again decline, whether or not we 
make an allowance for the use of atomic fuels. And if solar energy becomes as widely useful as some 
authorities suggest, the amount of electricity generated by both atomic energy and conventional fuels 
may fall below the expectations we have considered. See an address by Dr. James B. Conant, President 
of Harvard University and Honorary President of the Twelfth International Congress of Pure and 
Applied Chemistry, at the Ceremonial Session of the American Chemical Society Diamond Jubilee 
Mecting, New York, N. Y., Sept. 5, 1951. 

*’ See 3 Presipent’s Marertacs Poticy ComMussion, op. cit. supra note 23, at 24-26. 
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power plants envisaged by either the Davis or FPC-Lane: estimates. With respect 
to the AEC investment, the Commission is working along lines that it feels are most 
promising and, in so doing, seems to be seeking the best technological advice. The 
possibility exists, however, that a more leisurely approach, exploring one technological 
finding after another, might yield the same end results at a lower total cost. We 
know that the AEC is developing five different atomic power reactors. In addition, 
it is seriously considering expanding its efforts in two other directions.”' Indeed, 
Chairman Strauss has likened the present civil reactor development effort to the war- 
time Manhattan Engineering District “crash” program for the production of an 
atomic bomb."* Mr. Strauss, of course, is not alone in his expressions of urgency. 
The importance of speed was reflected at the beginniag of the current civil power 
effort in the Joint Committee’s foreword to the initial public report on the five-year 
program. Referring to a meeting with the AEC, the foreword states :** 

. . the Commission assured the committee that, whenever possible, the entire 5-year 


program will be speeded up as a result of any new scientific or engineering advances. 


The costs of speed appear in the aggregate values we have assigned to the public 
investment in atomic power development, but they also may appear as roadblocks 
to public benefit from that investment. We have adequately explored the problem 
presented by atomic development for public utility regulatory commissions, Another 
aspect of the matter appears in the industries expected to serve and supply atomic 
power stations. Prominent firms in the chemical and electrical equipment industries 
are AEC contractors of long standing for the operation of production reactors and 
the conduct of reactor-development work. Others in boiler manufacture, shipbuild- 
ing, metallurgy, and aircraft manufacture have long played a part in reactor-develop 
ment activities, It is widely recognized that these firms have gained a considerable 
edge over their noncontract-holding rivals in experience or know-how, particularly 
since the national interest long required secrecy in certain phases of reactor develop 
ment. The problem is now to bring other members of these industries into sufficient 
contact with reactor technologies so that they. can compete effectively. Unless public 
policy adequately prepares for it, workable competition will not be established at this 
level and we cannot expect the prices for supplies and services available to electric 
utilities to reflect the full cost savings made possible by the public investment in 
nuclear power development. : 

The Commission has taken a number of steps to bring outsiders into contact with 
atomic technologies. These have mostly to do with the AEC study and access pro 
grams, which we cannot examine at this point except to note a few of their results. 


Prime contractors of the Commission in fiscal years 1955 and 1952"* included from 


"* See Current Statement, supra note 12, at 10-11 
** See Hearings, supra note 13, at 149 


** Data for fiscal year 1955 are from Hearings before the Subcommittee of the House Committee on 
zd Sess., pt. 4, at 2567 (1954); 


) 


oa ) 
See Report, supra note 12, at ui 


Appropriations on Independent Offices Appropriations for 1955, 84d Cong 
data for fiscal year 1952 are from Hearings before the Subcommittee of the House Committee on Appro- 
ad Sess. 1170-75 (19§2) 


priations on Independent Offices Appropriations for 1953, 82d Cong., 
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the chemical industry an unduplicated total of five firms in reactor operation or 
reactor development, four of which were among the nation’s eight largest chemical 
firms; and from the electrical equipment industry, an unduplicated total of six firms, 
five of which were among the nation’s eight largest in this industry.”” An adequate 
list of subcontractors in reactor development would moderate in some degree the 
impression given by these figures. But the important contrast is with study groups 
and access agreements, which, in combination, have brought in three more of the 
eight largest and ten to fifteen more of the smaller firms in the chemical industry. 
In the electrical equipment industry, no more of the eight largest appear among 
study-group members and access-permit holders, but five to ten other smaller electrical 
equipment firms are included.*® Access permits were first issued in April 1955, and 
by far the greatest number of firms represented in the above figures received their 
first contact with atomic technologies under these permits between April and the 
end of July 1955, the terminal point for the information available at the time of this 
writing. Undoubtedly, access permits will continue to swell in number, but this is 
a late date for firms which have not previously been in reactor development to catch 
up with the years of experience gained by their larger rivals. Moreover, the latter 
have gained their experience or know-how while (for good reasons®’) being reim- 
bursed by the AEC and usually earning a profit as well. 

The public interest in our national investment in atomic power development, 
as well as the continuing public interest in a competitive industrial society, requires 
redoubled efforts to bring broader participation in reactor technologies, at the ex- 
pense of less rapid progress if necessary. We have suggested that a “crash” program 
in atomic power development might lead to higher expenses for the same tech- 
nological knowledge than would a program conducted more deliberately. We now 
see that there is more at stake. If newcomers in the field do not have the chance 
to catch up competitively, through access agreements—or better, through participa- 
tion—the technological fruits of progress will not be matched by commensurate ad- 
vance in the general economic welfare. 

*’ Size classifications follow FTC, Revorr on THE CoNcENTRATION oF Propuctive FAcmLities, 1947 
(1949). 

**Members of study groups have been reported in the Commission's semiannual reports. Access- 
permit holders through July 1955 have been reported in AEC Releases Nos. 647, 661, and 681, of June 
10, July 12, and Aug. 16, 1955. ‘The figures here reported are somewhat indefinite because of the 


difficulty in classifying some of the firms. 
"Cf. note 34 supra. 








INFORMATION CONTROL AND ATOMIC 
POWER DEVELOPMENT* 


Harowp P. Greent 


The opening of the atomic energy industry to development and exploitation by 
private enterprise under the Atomic Energy Act of 1954' presents many unique and 
fascinating problems. Of these, the problems of information control are probably 
the most interesting and challenging because they represent an experiment without 
parallel in American law or industry. 

The magnitude of the information control problem is implicit in the factual state 
ment of its role in the statutory scheme: private development and exploitation of 
atomic energy is dependent, to a large extent, upon access to a classified technology 
controlled by the Atomic Energy Commission in the interest of the common defense 
and security. Through its control over access to information, the Commission can 
control entry of firms into the industry, relative competitive positions of competing 
firms, and proprietary interests in ideas. Even the very study and analysis of a 
“situation” by a firm to decide whether its resources should be committed to certain 
uses may require the Commission’s approval. The impact of such a framework of 
government contro] upon a force such as atomic energy, which is destined to become 
a basic and pervasive force in the American economy, is obvious, If the present 
statutory scheme is continued, the growth of atomic energy out of infancy to full 
maturity is likely to have a profound effect upon many of our basic economic insti 


tutions and upon the long-term economic and political structure of American society. 
Tue Srrucrure or ConTRoL 


The statutory framework for atomic energy information control is based upon 


* This paper was pre ired while the tructure of atomic energ information control for private de 
velopment of civilian applications of atormic energy was in the process of formulation. It is based upon 
the legacy of cight years’ experience under the original Atomic Energy Act, upon the AE¢ woposed 
regulations under the 1954 act, and upon pertinent public statements of knowledgeable AEC officials 
Some statements, based upon existing fact when written, may be inaccurate by the time of publication by 
reason of supervening events; similarly, analysis of the implications of information control may lose 
validity or take on new proportion The paper demonstrates, nevertheless, the important and troubling 


implications stemming from such vast and unique delegation of authority and responsibility to control 
the flow and use of information. The implications and dilemmas discussed herein will be with us in 
one form or another so long as our Government continues to impose security-based information control 
upon democratic society and a free economy 

{ A.B. 1942, J.D. 1948, University of Chicago. Member of the Illinois and District of Columbia bar 
attorney in private practice, Washington, 1D. ¢ Consulting Editor, Commerce Clearing House Atomu 
Energy Law Reporter. Formerly Acting Counsel, Subcommittee on Government Reorganization of the 
Senate Committee on Government Operations, 1955; Office of the General Counsel, United States Atomic 
Energy Commission, 1950-54 

68 Star. 921, 42 U.S.C.A. §2011-281 (Supp. 1954) 2 
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the concept of “Restricted Data,” which is defined in the Atomic Enery Act of 1954 
to mean:* 
. all data concerning (1) design, manufacture, or utilization of atomic weapons; (2) 


the production of special nuclear material; or (3) the use of special nuclear material in 
the production of energy, but shall not include data declassified or removed from the 


Restricted Data category pursuant to | section 142]. 


As a practical matter, this includes virtually all atomic energy information which 
the AEC believes warrants protection in the interest of security. It should be noted 
that the statutory definition embraces all information which falls within its terms, 
and no action by the AEC is necessary to make such data Restricted Data. The 
AEC may, thus, control the content of the Restricted Data category only*® through 
its authority under section 142 to remove particular data from the category by de- 
classification or transclassification.* Particular data may be declassified upon a 
determination by the AEC that it “can be published without undue risk to the 
common defense and security... .”° Thereafter, such data is free of all information 


control restrictions. 

Restricted Data is subject to an array of statutory control provisions. First of 
all, the AEC is expressly authorized to control the dissemination of Restricted Data 
in such a manner as to assure the common defense and security.’ At the same time, 
the act indirectly imposes upon the AEC the responsibility to exercise its control not 
only to protect Restricted Data, but also to disseminate Restricted Data, subject to 
appropriate safeguards, so as to encourage scientific and industrial progress.” 


The heart of the information control system is the statutory requirement for 
security clearance of individuals who will have access to Restricted Data. The act 
contemplates that Restricted Data will be made available only to an individual 
who has undergone security investigation by the Federal Bureau of Investigation 
or the Civil Service Commission and who has been granted security clearance upon 
the AEC’s determination that his access to Restricted Data will not endanger the 


*611(r), 68 Svar. 922, 42 U.S.C.A. §2014(r) (Supp. 1954). 

* As a practical matter, however, the AEC must decide what information falls within the statutory 
definition, and, therefore, in a sense, the AEC determines what information is within the Restricted Data 
category. The AEC may control whatever information it says is Restricted Data until and unless its 
designation is successfully challenged in the courts. 

* Declassification constitutes a complete removal of the data from the ambit of security protection. 
Transclassification, a new concept included in §142(d) and (e) of the Atomic Energy Act of 1954, 
68 Svar. g41, 42 U.S.C.A, §2162(d), (e) (Supp. 1954), constitutes removal of data from the Restricted 
Data category so as to eliminate the special restrictions applicable to Restricted Data; but transclassified 
data receives continued protection thereafter as ordinary classified information. Transclassification is 
probably of no significance from the standpoint of civilian applications of atomic energy. It applies 
only with respect to data relating primarily to the military utilization of atomic weapons and to in- 
telligence data concerning foreign atomic energy programs. 

*§142(a), 68 Srar. g41, 42 U.S.C.A. §2162(a) (Supp. 1954). 

* $141, 68 Star. 940, 42 U.S.C.A. $2161 (Supp. 1954). 

"Section 3(b) of the act states as one of the act's purposes provision for “a program .. . for the 
control, dissemination, and declassification of Restricted Data, subject to appropriate safeguards, so as to 
encourage scienufic and industrial progress.’ 68 Svar. 922, 42 U.S.C.A. §2013(b) (Supp. 1954). 
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common defense and security.» The AEC is authorized to establish standards and 
specifications as to the scope and extent of the security investigations which will be 
required, based upon the sensitivity of the Restricted Data to which access will be 
permitted.” . 

Section 161(i) of the act’’ authorizes the Commission to prescribe regulations 
and orders deemed necessary to protect Restricted Data received by any person in 
connection with activities authorized under the act. In addition, the Commission 
may exercise information control through the provisions of its contracts and licenses. 

The information control system is supported by an array of enforcement pro- 
visions. ‘These provisions fall within five distinct categories. 

1. Sections 224, 225, and 226 of the act provide severe criminal penalties for espio- 
nage-type offenses involving Restricted Data.’ These penalties do not apply to 
situations in which there has merely been a violation of information control rules 
or an unauthorized disclosure of Restricted Data, but only to situations in which 
there has actually been some kind of espionage-like conduct—1.c., where the act was 
committed with intent to injure the United States or to aid another nation, or with 
reason to believe such injury or assistance would result. These provisions are not 
of particular importance from the standpoint of the impact of atomic energy in- 


formation control upon industry, since we may assume that very few, if any, in 
} . . 
dividuals in the atomic energy industry would engage in conduct within the ambit 


of these sections. 

2. Of somewhat greater importance is section 227.'* This section was obviously 
designed to provide a realistic basis for penal action against persons who disclose 
Restricted Data outside the circle of authorized persons without any espionage-type 
intent or state of mind, an offense less serious in scope, iniquity, and consequence 
than the conduct proscribed under sections 224, 225, and 226. 

Section 227 applies to any person who is or has been a government employee, an 
Atomic Energy Commissioner, a member of the Armed Forces, an employee of a 
government contractor, an AEC licensee, or an employee of an AEC licensee. Any 
such person who “knowingly communicates Restricted Data, knowing or having 


*§145(a), (b), 68 Star. 942, 42 U.S.C.A. §2165(a), (b) (Supp. 1954) 

* §145(f), 68 Srar. 943, 42 U.S.C.A, §2165(f) (Supp. 1954) 

68 Star. 949, 42 U.S.C.A. §2201(1) (Supp. 1954). 

768 Srar. 958, 959, 42 U.S.C.A. §§2274, 2275, 2276 (Supp. 1954). Analogous statutory provisions 
of the Internal Security Act of 1950, 64 Svar. 1003, 18 U.S.C, §§793 (Supp. 1952), are also probably 
applicable to espionage-type offenses involving Restricted Data, although the matter is not free 
of doubt. See Rosenberg v. United States, 346 U.S. 273 (1953). But see Newman, Control of Informa 
tion Relating to Atomic Energy, 56 Yare LJ. 769, 790 (1947); Remarks of Senator Hubert H 
Humphrey, 101 Conc. Rec. 7883 (daily ed. June 27, 1955). 

7768 Srar. 959, 42 U.S.C.A. §2277 (Supp. 1954). An analogous provision found in the In 
ternal Security Act of 1950, 64 Star. 1004, 18 U.S.C. §793(d), (ce) (Supp. 1952), making it an offense 
punishable by a fine of up to $10,000 and/or imprisonment of as much as 10 years for any person 
willfully to communicate data relating to the national defense to unauthorized persons. If the data 
communicated is “information” rather than in tangible or documentary form, an element of the offense 
is “reason to believe’ the information “could be used" to the injury of the United States or to the 


advantage of another nation. 





94 Law anp Contemporary ProsLems 


reason to believe it is Restricted Data, to any person “not authorized to receive Re- 
stricted Data pursuant to the provisions of this Act or under rule or regulation of 
the Commission,” knowing or having reason to believe the recipient is “not so 
authorized to receive Restricted Data,” is liable for a maximum penalty of a fine of 
$2,500. 

The efficacy of section 227 is open to serious question. An individual may be 
“authorized to receive Restricted Data,” but yet not authorized to receive specific 
types of Restricted Data. For example, a recipient may have an “L” clearance, en- 
titling him to access to Confidential Restricted Data, but not to Secret or Top Secret 
Restricted Data. If an individual subject 10 section 227 communicated Secret or 
Top Secret Restricted Data to such a recipient, he probably could not be successfully 
prosecuted under section 227 even if he admitted knowledge that the recipient 
was not authorized to receive the data communicated, since it could not be success- 
fully maintained that the recipient was not “authorized to receive Restricted Data.’™ 
Since the statute and regulations require only security clearance for authorization 
to receive Restricted Data, successful prosecution would require proof by the Gov- 
ernment that the communicator knew or had reason to believe that the recipient 
was not cleared. It would appear to be an almost impossible task for the prose- 
cution to prove this against any kind of plausible defense. The weaknesses in sec- 


tion 227 could, of course, be easily overcome by a simple amendment changing this 


element of the crime to knowledge or reason to believe the recipient was not 
authorized to receive, under the Atomic Energy Act of 1954 or AEC regulations, the 
Restricted Data communicated. 

3. Section 223'* makes it a criminal offense for any person willfully to violate, at- 
tempt to violate, or conspire to violate any regulations issued by the AEC pursuant 
to section 161(i) of the act to protect Restricted Data. Conviction carries a maxi- 


5 


mum penalty’® of a fine of $5,000 and/or imprisonment for two years. This pro- 
vision is the most formidable in the entire enforcement array, and, in effect, gives 
the AEC’s information control system the force and effect of a criminal statute. 
There is considerable question as to the wisdom of the Congress in delegating to 
the AEC such broad quasi-legislative authority in so novel a field with so few ob- 
jective or specifically defined standards. 

4. Another potent enforcement tool is provided by section 230,'° which authorizes 
the issuance of injunctions to restrain violations of or compel compliance with the 
act and AEC regulations."" 


**It should be noted that under these facts, prosecution could probably be successfully maintained 
under 18 U.S.C. §793(d) or (e) (Supp. 1952), supra note 12. 

68 Srar. 958, 42 U.S.C.A. §2273 (Supp. 1954). 

‘* If, however, the offense is committed with intent to injure the United States or to secure an ad- 
vantage to any foreign nation, the penalty may be a maximum of a $20,000 fine and/or 20 years’ im- 
prisonment, hid. 

"68 Srar. 959, 42 U.S.C.A. §2280 (Supp. 1954). 

"The AEC almost had the opportunity in 1950 to test the efficacy of its identical injunction authority 
under the original Atomic Energy Act of 1946. The publication Scientific American had gone to press 
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5. A final enforcement device is the AEC’s authority to cancel contracts or re- 
voke licenses for violation of AEC regulations.'® 

These provisions, taken together, vest the AEC with almost unlimited statutory 
authority to control dissemination of Restricted Data. The AEC’s proposed regu 


lations, issued pursuant to section 161(i), for safeguarding Restricted Data are 


expressly applicable to “all persons within or under the jurisdiction of the United 


States.”""” They provide that “no person possessing Restricted Data shall permit 
any individual to have access to . . . Restricted Data unless such individual has 

. clearance."*” Any person, regardless of the nature of his past or present associa 
tion, or lack thereof, with the atomic energy program, who discloses Restricted Data 


to unauthorized persons would probably be in violation of these regulations, and if 


his action is “willful,” he may sustain heavy criminal penalties under section 223. 
In addition, if the AEC had advance notice of the proposed publication, it has 
authority to seek an injunction to restrain the violation.. Application of these re 
strictions to information media, as is entirely possible under the 1954 act, would 
directly raise a serious question of censorship. It is a striking commentary on our 
times that legislation authorizing such curtailments of the flow of information has 
been accepted by the public without resistance.” 

It has always been axiomatic that security of information varies inversely with 
the number of individuals who have access to the information. Accordingly, se 
curity programs have traditionally been based upon stringent limitations upon access 
to classified information. The cardinal principle has been that classified informa 
tion may be imparted only to those individuals who, of absolute necessity, must 


with its April 1950 issue including an article on the hydrogen bomb written by Dr. Hans Bethe, an AF 
consultant The editors of Sctentufic American did not submit the article to the AEC for security 
review “‘since all the technical information in it was well known to physicists the world over and had 
been widely published.” The AEC requested that certain portions of the article be deleted and was 
prepared to use its injunctive authority to support its request. With considerable reluctance, Scientific 
American complied with the AEC’s request The AEC then requested that all copies of the original 
article be destroyed, and an AEC security officer supervised the destruction of the type and printed plates 
and the burning of 3,000 copies of the magazine which had already been printed See Scientific 
American, May 1950, p. 26. 

"* Section 186(a) of the Atomic Energy Act of 1954 authorizes revocation of atomic energy licenses for 
violation of or failure to observe any of the terms and provisions of the act or of any AEC regulations 
68 Star. 955, 42 U.S.C.A. §2236(a) (Supp. 1954) 

** Proposed AEC Regulations for the Safeguarding of Restricted Data $95.2, 20 Pep. Reo. 2495-06 
(1955). 

2° Id. $95.31. 

' The Atomic Energy Act of 1946 did not expressly authorize the AEC to issue information control 
regulations, and, accordingly, AEC regulations for protecting Restricted Data under the 1946 act lacked 
injunctive or penal teeth. During consideration of the 1954 act, there was considerable opposition to 
but no opposition whatever to §161(i), which authorized information control regulations backed 


6227 
9227, 


by injunctive authority and criminal sanctions, and which was a broader and more effective means, 
carrying heavier penalties, of accomplishing almost precisely the same object as §227 The principal 


difference is that prosecution for violation of §161(1) requires a showing of a “willful” violation, while 
under §227, the offense must be committed “knowingly,” with knowledge or reason to believe that Re 
stricted Data is involved and that the recipient was not authorized to receive Restricted Data 
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have access in order to perform a function in a government program.” The fact 
that an individual has appropriate security clearance has not entitled him to access 
to particular classified information unless he also had such a “need to know.”* Se- 
curity clearance was, therefore, granted not to permit general access, but only to 
permit access to a specified area of information. The AEC security regulations 
prior to enactment of the 1954 act were based upon strict application of these 


principles, 

It is apparent that under such a philosophy of security, there could be no place 
for development and exploitation by private enterprise of a classified technology. 
Private enterprise and personnel of private firms could have access to classified in- 
formation only to the extent that such access was necessary in order to contribute 
to a government program in which they were involved, Private exploitation and 
development necessarily had to await declassification of the pertinent information. 

Recent developments under the Atomic Energy Act of 1954, however, have 
marked a sharp break with the traditional concept of security. Instead of furthering 
the preservation of security based upon stringently limited access, the act exhorts the 
Commission to provide for broad dissemination of Restricted Data.** The shibboleth 
of security through limitation of access has been replaced by cautious introduction of 
the concept that security can be maintained even if large numbers of people have 
access, if they all are investigated and cleared and subject to realistic criminal 
sanctions if they violate the security rules. Similarly, the manner in which the AEC 
is administering the act results in a considerable attenuation of the “need-to-know” 
doctrine. Restricted Data now is to be made available to private persons even if 
they do not have a “need to know” in connection with accomplishment of a gov- 
ernment program. 

The problems of administering the unique information control provisions of the 
act, of adjusting the necessary departures from traditional security practices to the 
maintenance of an effective security program, and of administering an information 
control system in an equitable manner which will preserve free competition and 
avoid monopoly all present the AEC with a very substantial challenge. The manner 
in which the Commission proposes to meet this challenge is not yet wholly ap- 
parent, since it has not yet issued all pertinent regulations in final form. It is 
possible, however, on the basis of facts already available, to assess the AEC’s gen- 
eral approach to the problem. 


** Section 7 of Executive Order 10501, 18 Feo. Rec. 7049, 7053 (1953), provides that: “Knowledge 
or possession of classified defense information shall be permitted only to persons whose official duties 
require such access in the interest of promoting national defense. . . .” 

** For example, §195.11(b) of the State Department's Security Regulations provides: “No person 
is entitled to receive classified . . . information solely by virtue of his official position or by virtue 
of having been granted security clearance, The ‘need to know’ doctrine shall be enforced at all 
times, ..." See Hearings before a Subcommittee on Reorganization of the Senate Committee on Gov- 
ernment Operations on S. |. Res. 21, to Establish a Commission on Government Security, 84th Cong., 1st 
Sess. 1183, 1237 (1955). 

™ See note 7 supra. 
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The AEC has adopted regulations dividing Restricted Data into the three cate 


gories of relative sensitivity used throughout the Government for security classifica 
uion of information: Top Secret, Secret, and Confidential. Although the procedures 
prescribed for the handling of Restricted Data vary with respect to the three cate 
gories in accordance with their relative sensitivity, the categories have no significance 
from the standpoint of the Atomic Energy Act of 1954, since all the information con 
trol provisions of the act apply to Restricted Data as such, regardless of the particular 


classification involved. 

Every person who is to have access to Restricted Data must have security clear 
ance.*” The Commission has, in accordance with section 145(f) of the act,”® estab 
lished requirements for two degrees of clearance based upon the category of Re 
stricted Data to which access will be afforded. The “L” clearance will, in so far as 
concerns private industrial development of atomic energy applications, suffice for 
access to Confidential Restricted Data and is based upon a National Agency Check.** 
Access to Secret and Top Secret Restricted Data requires a “Q” clearance, based 
upon a full background investigation by the Civil Service Commission or the 
Federal Bureau of Investigation.” The only difference between an “L” clearance 
and a “Q” clearance, aside from the difference in access afforded, is in the scope of 
the required investigation. Although the standards for determining eligibility for 
clearance may theoretically be applied less stringently for an “L” clearance, where 
only relatively nonsensitive access is afforded, it is unlikely, as a practical matter, that 
such a distinction will be drawn.” 

Under AEC security clearance procedures, an “L” clearance or a “Q” clearance 
would be revoked or denied only after the individual has been given a statement of 
the derogatory information and an opportunity for a formal hearing before a 
personnel security board, with the final clearance determination to be made by the 
General Manager. These procedures” follow the typical pattern of government 
security adjudications, although in some respects they are more enlightened. Suffice 
it to say, the procedures fall far short of accepted standards of due process. 

It has frequently been said that the Commission's establishment of the “L” clear 

7° §145(a), (b), 68 Svar. 942, 42 U.S.C.A. §2165(a), (b) (Supp. 1954) 

2°68 Srar. 943, 42 U.S.C.A. §2165(f) (Supp. 1954) 

27 Proposed AEC Regulations for the Safeguarding of Restricted Data §95.3(d), 20 Fep. Reo. 2495-96 
(1955). A National Agency Check consists of an examination of the records of the FBI, the Civil 


Service Commission, the House Committee on Un-American Activities, and other government agencies 

2* Id. §95.3(2). Investigation is ordinarily conducted by the Civil Service Commission. The FBI 
conducts the investigation only with respect to positions designated by a majority of the members 
of the Commission as being of a “high degree of importance or sensitivity’ or if 
Commission investigation develops derogatory information bearing upon loyalty considerations 
(c), 68 Srar. 943, 42 U.S.C.A. §2165(c)-(e) (Supp. 1954) 

** The AEC’s Personnel Security Clearance, Criteria for Determining Eligibility, 15 Fro. Reo. 8094 
(1950), requires that the nature of the individual's position and access to Restricted Data be considered 
It is, however, well known to those sophisticated in 


the Civil Service 
§145(c) 


in making the ultimate security determination. 
government security programs that the security standards are rarely applied on a basis varying with 
actual sensitivity of the individual's position. 

*° See Personnel Security Clearance Procedures, 15 Feo. Reo. 6241 (1950) 
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ance creates a so-called “gray area” within which industry would not be bound by 
clearance procedures as restrictive as if “Q” clearances were universally required.*' 
This is an exaggerated statement of the effect of the “L” clearance program. In- 
dustry still requires security clearance for access to Restricted Data. There are, 
however, two differences flowing from the disparity in scope of the investigations 
required for “L” and “Q” clearances. In the case of a “Q” clearance, the requisite 
background investigation.necessitates a lapse of at least three to four months between 
the time clearance is requested and the time it is finally granted. In the case of an 
“L” clearance, the investigation is much briefer, and clearance can be granted 
within three or four weeks.” It is this factor of time lag and ease of getting cleared 
personnel on the job which makes the big difference from industry's standpoint. 
A second factor, particularly if industry must bear the costs of clearance of its per- 
sonnel, is that an “L” clearance is much less expensive.*® 

The circle of individuals authorized to have access to Restricted Data embraces 
two distinct groups. Individuals who participate in government programs relating 
to atomic energy as government employees or as employees of government con- 
tractors who require access to Restricted Data in performance of their duties may 
have such access after they are cleared. The manner in which Restricted Data is con- 
trolled within this part of the circle is a matter of internal government procedure 
and is beyond the scope of this paper. We are primarily concerned with the second 
group—individuals who receive access to Restricted Data in order to help them or 
their employers develop and exploit civilian applications of atomic energy. Re- 
stricted Data is made available to these individuals under the AEC’s Access Permit 
Program. 

The Access Permit Program operates at two levels. On the first level, the Com- 
mission will provide access to Confidential Restricted Data, on a very broad basis, 


to any person who can evidence a legitimate economic interest in the information 


in terms of some potential use or application in his business, trade, or profession.** 


A Confidential access permit will permit access to any Confidential Restricted 
Data relating to civilian uses of atomic energy which is not primarily of military 
significance.”” Such access would probably be sufficient to enable at least a pre- 
liminary judgment as to whether or not the firm or individual concerned wishes 
to engage in atomic energy activities involving classified technology, and in many 
instances, it might in itself provide sufficiently complete information to enable com- 


*' See, for example, Beckerley, The Impact of Government Information and Security Controls on 
Competitive Industry, 11 Buti, or tHe Aromic Screnrisrs 123, 127 (1955). Under the Atomic Energy 
Act of 1946, there was only one type of clearance possible for access to Restricted Data—the “Q” clear 
ance 

** The time estimates are taken from an address by Mr. Charles G. Manly, of the AEC’s Division 
of Civilian Application, before a meeting of the Committee on Atomic Energy Procurement of the 
Machinery & Applied Products Institute in Washington, D. C., July 27, 1955. 

** The AEC allows each firm twenty-five free security clearances and will bill the firm $15 for each 
additional “L” clearance requested and $265 for each additional “Q" clearance requested. I[hid. 

** Proposed AEC Regulations on Access to Restricted Data §25.8(a)(1), 20 Feo. Reo. 3634 (1955). 

"8d. $25.1. 
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mencement of such activities. On the second level, Secret Restricted Data will be 
made available on a narrow basis only, and only to an applicant who can demonstrate 
that specific and limited Secret information has an “immediate or significant effect” 
on his business, trade, or profession.*” In this respect, the AEC seems to be estab 
lishing a new form of “need to know’—“need to know” to carry on private activi 
ties for profit.** 

Confidential and Secret access permits have a number of features in common. 
Under both types of permits, actual access is limited to persons with appropriate se 
curity clearance—“L” clearance in the case of Confidential access and “Q” clearance 
in the case of Secret access;** the applicant must agree in writing to conform to all 
AEC security regulations®® and must submit proposed procedures for safeguarding 
the Restricted Data for AEC approval;“’ and those given access will be required to 
reimburse the Commission for readily identifiable cost of services rendered by the 
Commission in connection with the agreement, including the costs of clearance and 
of publications or documents furnished." There is one significant difference, how 
ever. In the case of Confidential access permits, the Commission does not reserve 
any rights to inventions and discoveries arising from the access, while in the case of 
Secret access permits, the Commission retains the right to use inventions or dis 
coveries arising from the access on a royalty-free, non-exclusive basis."* 

Those holding Confidential or Secret access permits may obtain access to Re 
stricted Data within the scope of their permits from private persons as well as from 
the AEC directly. As the Director of the AEC’s Division of Civilian Application 


put it: 


after the personnel security clearances have been obtained, the permittee may obtain the 
restricted data for which he has been given a permit anywhere he can find it—AEC con 
tractors, other AEC permittees, and Commission offices. 


Any person possessing Confidential Restricted Data pertaining to civilian applica 


tions of atomic energy may permit any individual in his own company or elsewhere 


who has an “L” or a “Q” clearance to have access to such information.* Secret 


Restricted Data may be made available to any individual within his company who 


requires access in the performance of his duties.” But Secret Restricted Data may 


*® Id. §25.8(a)(2). 

‘Charles G. Manly, of the AEC’s Division of Civilian Application, stated in an address before 
the Atomic Industrial Forum in San Francisco on Apnil 4, 1955 the Atomic Energy Commission 
now accepts a purely commercial interest . . . as sufficient ‘need to know’ to warrant access to Confi 
dential Restricted Data.” 

Proposed AEC Regulations on Access to Restricted Data §25.10, 20 Feo, Reo. 36344 (1955) 

°° Id. §25.9(c) (1). ** Id. §25.11(b) 

*" Id. §25.9(c)(2); see note 33 supra. 

*? Proposed AEC Regulations on Access to Restricted Data §25.9(b), 20 Fro. Reo. 3634 (1955) 

** Address of Harold L. Price, Director of AEC’s Division of Civilian Application, before the Atomix 
Industrial Forum in New York City, May 24, 1955 F 

** Proposed AEC Regulations for the Safeguarding of Restricted Data §95.31, 20 Fep. Reo. 2495-96 
(195 

*° thid 
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not be made available to any other individuals except as specifically authorized by 
the AEC.” This means that whenever an inter-firm exchange of Secret Restricted 
Data is contemplated, the parties must communicate with the AEC for permission 
to exchange the information. 

The AEC’s public statements and its proposed regulations issued to date set forth 
only the bare outlines of the regulatory scheme within which the classified atomic 
energy technology will be made available to American enterprise. They avoid, it 
would seem almost deliberately, the many serious and vexing problems inherent in 
the effort to mesh security control over technological information with use of in- 
formation so controlled for private purposes. The information control mechanism 
forged in the Atomic Energy Act of 1954 and the opening of the atomic energy 
technology to private enterprise add a new dimension to the problem of effective 
security and compel serious thought about the impact of security upon the economy. 


II 
Some Prosiems Raisep 
Some major problems become apparent as we move forward into the era of a 
private atomic technology which will be based, to a large extent, upon private use 
of national secrets. What follows cannot be a complete discussion of the total impli- 
cations of the information control structure, since each problem which is stated sug- 
gests a host of subsidiary or ancillary problems. These problems, moreover, are 
necessarily discussed in abstract terms, on the basis of the limited official statements 


and proposed regulations issued to date. In any event, time and actual experience 


in implementing the information control system will undoubtedly bring to light 


additional major problems and add an important gloss to the problems discussed 
in this paper. 
The Scope of Access Which Will Be Permitted Under Access Permits 

Under normal circumstances, any firm has available to it all the information 
necessary for it to compete effectively, assuming it has adequate personnel and re- 
sources, in the race for new or improved products or techniques. The only impedi- 
ment to development and exploitation of new ideas rests in the patent system. In 
the new atomic energy industry, however, technological information is not readily 
available to all those who are willing to dig for it, but is, to a very significant extent, 
available only subject to the dispensation of the Government. The Government 
has, therefore, a great responsibility to assure that the atomic energy information 
control system is administered in an equitable manner which will discriminate 
neither in favor of nor to the detriment of individual firms. 

The problem of assuring equitable dissemination of Restricted Data is greatly 
complicated by the present structure of the atomic energy industry—a structure 
which undoubtedly will persist into the foreseeable future. A number of firms have 


** thid 
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had substantial and comprehensive access to Restricted Data for many years in their 
roles as government contractors or under AEC study arrangements and have large 
pools of personnel who have acquired substantial classified know-how. At the other 
extreme, many firms aspiring to a role in the coming atomic era have had very little 
or no access to Restricted Data. Even among the former group, there are marked 
variations in the degree of classified know-how possessed, depending upon length 
of participation in atomic energy programs, scale of activities, and degree of diversi 
fication of the projects in which involved. Indeed, many of these firms undoubtedly 
already possess sufficient classified know-how to proceed with profit-seeking ventures 
in the atomic energy field without dependence upon the AEC for further access to 
Restricted Data. Competition for atomic energy profits is, therefore, commencing 
under circumstances involving substantial inequities in access to the classified tech 
nology. This situation appears to be an umavoidable consequence of the decision 
to open the atomic energy field to private enterprise. The competitive inequities 
are somewhat mitigated by the provisions of the Atomic Energy Act of 1954 intended 
to preclude the development of a patent monopoly during the transitional period,’ 
but even without the ability to secure a monopolistic patent position, the “haves” 
possess the opportunity to outstrip the “have-nots” in developing markets for atomic 
energy applications. Moreover, similar and additional advantages will continue to 
accrue in the future to those firms which participate under contract in the various 
programs conducted by the AEC. They will receive access to Restricted Data as an 
incident to their work for the AEC, for which, of course, they are compensated, 
and some of this information may be of the type which will not be available to 


other firms under access permits.*” 
The AEC’s approach to information control does not reflect consideration of the 


problem of these initial inequities, which, in any event, may be insoluble. Rather, 


the AEC appears to accept the status quo and concentrates its attention upon as 
suring future equality of access among the “have-nots,” without regard to the ad 
vantages already possessed by the “haves.” But even this policy involves impedi 
ments to the ultimate redressing of the inequities. 

*7 Sections 152 and 159 of the Atomic Energy Act of 1954, 68 Star. 944, 948, 42 U.S.C.A, §§2182, 
2189 (Supp. 1954), bar the issuance of patents for atomic energy inventions made or conceived under 


“contract, subcontract, arrangement, or other relationship with the Commission” or during the 


any 
Section 


course of any federally financed operations, unless the AEC waives its rights to such patents 
153, 68 Srar. 945, 42 U.S.C.A. §2183 (Supp. 1954), provides for compulsory licensing of important 
privately owned atomic energy patents under certain specified circumstances as the AEC deems appropriate 
The compulsory licensing provisions apply to patent applications filed 


under the statutory standards. 
1959, by which date, presumably, the initial ad 


during a transitional period ending Septernber 1, 
vantages of the “haves” will be greatly diminished 
** There is no effective means for compartmentalizing and separating Restricted Data acquired by a 


firm through AEC contract activities from Restricted Data acquired by it under an access permit 


Nothing precludes a firm's use of Restricted Data, acquired by it in performance of an AEC contract, 
in connection with private exploitation of civilian applications of atomic energy under an AEC license 


undoubtedly many firms which can acquire in their contract activities all the Re 


Indeed, there are 
so that 


stricted Data which they possibly would require for effective conduct of AEC-licensed activities, 


they would never need an access permit as the basis for obtaining Restricted Data necessary for ex 


ploitation of civilian applications of atomic energy. 
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The AEC’s proposed regulations contain three major restrictions upon the scope 
of Restricted Data to which access will be afforded under the Access Permit Program. 
Access to Restricted Data will be permitted only if it relates to civilian uses of atomic 
energy and is not “primarily of military significance”;*’ Secret Restricted Data will 
be made available only on an extremely limited basis and only to those who the AEC 
decides “really need it’;’ and Top Secret Restricted Data is wholly excluded from 
the scope of access permits. These limitations, if they are to be regarded as effective, 
appear at first glance to be thoroughly reasonable, but they are, in fact, discriminatory. 
As will be pointed out, however, there is serious question whether these limitations 
can really be enforced by the AEC, and, if they are not enforceable, the discrimina- 
tions discussed in the following paragraphs may not, in fact, be as serious as they 
would otherwise appear. 

The line between civilian and military applications is, at best, a hazy one. Many 
areas of information which are, at any point of time, of primarily military sig- 
nificance also have substantial civilian application,”’ and as time goes on, the relative 
degree of civilian significance is likely to increase. If, for example, the AEC chooses 
to regard Restricted Data relating to nuclear propulsion as “primarily of military 


significance” because of its present importance to military aircraft and naval vessels,” 


the practical effect will be to exclude entry into these fields by additional firms in- 
terested in private research on and development of nuclear propulsion. It will also 
strengthen the competitive position of the firms now working in these fields under 
government contracts in connection with the ultimate development and sale of 
nuclear propulsion units for civilian application in locomotives, merchant vessels, 
motor vehicles, and aircraft, Similarly, the exclusion of Top Secret Restricted Data 
from dissemination to access permittees precludes some firms from working with 
important technological information—usually of the most advanced nature—while 
other firms have access to the same data as AEC contractors and are able, as a prac 
tical matter, to use the data in the competitive race for civilian markets.” 


** Proposed AEC Regulations on Access to Restricted Data §25.1, 20 Feo. Rec, 3634 (1955). 

"It is clear that dissemination of Secret Restricted Data will be stringently limited. The AEC 
regards Secret Restricted Data as “particularly sensitive’ and “will not permit it to be disseminated 
except to individuals who really need it.” Address of Harold L. Price, supra note 43. The AEC has 
also indicated that access to Secret Restricted Data will always be limited “to only a few.” Address of 
Charles G. Manly, supra note 37. A further indication of the AEC’s attitude with respect to Secret 
. a company usually has trouble 


access permits may be sensed in considering the statement that: 
showing that secret data will have an immediate or significant effect on their business until they have 
exhausted the confidential information available.” Address of Charles G, Manly, supra note 32. 

*' A leading authority on the content of Restricted Data, the former AEC Director of Classification, 
has stated: “I know of techniques important to atomic weapons manufacture and therefore highly classified 
which some clever individual might be able to turn to commercial use.” Beckerley, supra note 31, at 126. 

"*In this connection, it is noteworthy that certain bilateral agreements for cooperation with other 
nations in atomic energy matters entered into by the AEC specify that “the development of submarine, ship, 
aircraft, and certain package power reactors is presently concerned primarily with their military uses,” 
and, therefore, beyond the scope of the agreements providing for exchange of information on civilian ap- 
plications. See texts of Proposed Agreements for Cooperation Concerning the Civil Uses of Atomic 
Energy between the United States and Belgium, the United States and the United Kingdom of Great 
Britain and Northern Ireland, the United States and Canada, $, Rep. No, 1051, 84th Cong., 1st Sess. 
18 (1955). 

**Sce note 48 supra. 
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Much the same analysis applies to dissemination of Secret Restricted Data. The 


AEC will undoubtedy exert pressure to persuade applicants for Secret access that they 
4 


should try to find their information in the Confidential literature."* If a Secret access 
permit is issued, it will authorize access within one or more specifically requested 
categories of Restricted Data to be established by the AEC. As a practical matter, 
however, a particular firm may not grasp the significance or relationship to its project 
of certain areas of Secret information, which it may not even know exists, while 
other firms may already have the Secret information or knowledge of its existence 
through work as AEC contractors or through acquisition of personnel who have been 
engaged in such work. Similarly, a firm may request access to a specific area of 
Secret data and be denied access on the basis of a bureaucratic determination that it 
does not really need such information, while an identically situated firm may be more 
successful. 

A variation of the same problem may be found with respect to access to Confi 
dential Restricted Data. The AEC has indicated that it is reviewing various reports 
and documents in the field of civilian applications and that these materials will be 
listed in a catalogue, printed, and made available for sale to permittees.°® But the 
AEC cannot hope to include in such reports all extant Restricted Data on civilian 
applications.*"” This means that some firms which have been in the atomic energy 
program for a time will have available pieces of Confidential Restricted Data that 
would not be available to other firms through the use of the AEC’s catalogue and 


published reports. Such other firms may or may not be able to obtain such un 


published Confidential Restricted Data, depending upon their luck in finding people 


who happen to have the data and who are willing to make it available. 

Sound and conscientious administration of the Access Permit Program would 
undoubtedly narrow the area and frequency of discrimination and inequality. In 
deed, it must be recognized that it is rarely possible for a sovereign to treat identically 
situated persons in a precisely identical manner. There are, inevitably, variations 
leading to some degree of discrimination, usually an insignificant degree if admin 
istration is sound. But we are dealing here with technological information, which 
in a normal economic situation’ is freely available to access. Government-imposed 
restraints upon the flow of information are, in essence, abhorrent. Total restrictions 
upon access to information have been tolerated in the interests of national security, 
but restraints unevenly applied as among competing firms are another matter, Access 
to Restricted Data is the immediate gateway to the atomic future of American in 
dustry. The slightest deviations in equality of access to Restricted Data may be of 
the most profound immediate and long-run significance to the economic status of the 

°* See note 50 supra. 

®® Address of Charles G. Manly, supra note 32 

°° The classified reports which will be made available by the AEC are largely ‘pin-point” research 
reports rather than generalized or comprehensive assessments of methods, approaches, and outlook 


Permittees will have to “examine stacks of reports, here and there select and evaluate bits of information 


and make their own analyses.” Thid 
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firm affected, to the relative position of competing firms, and to the basic structure 
of our future atomic economy. ‘The situation is rendered all the more serious by the 
fact that these deviations are created by the Government through application of 
vague and subjective standards.” 

These problems are functions of the manner in which the 1954 act is admin- 
istered rather than of deficiencies in the act itself. Congress did not blueprint the pat- 
tern for dissemination of Restricted Data for use by private enterprise, but merely 
established a set of contrary principles for security control and industrial dissemina- 
tion, leaving the AEC virtually absolute flexibility in implementing these principles. 

The AEC’s approach to implementation of these contrary principles represents a 
peculiar blend of the considerations involved. In so far as concerns Confidential Re- 
stricted Data on civilian applications of atomic energy not primarjly of military 
significance, there is an almost complete abandonment of the “need-to-know” concept. 
This minimizes the problems of discrimination in access but makes effective security 
control quite difficult. There is reason to believe that the AEC expects that Con- 
fidential Restricted Data disseminated so widely will be compromised and declassi- 
fiable within a relatively short time but regards continuation of information con- 
trol during this marginal period as important.”” Secret Restricted Data, however, is 
disseminated only on a fairly stringent “need-to-know” basis, although purely com- 
mercial “need to know” is recognized. Top Secret data is disseminated only on an 
absolute “need-to-know” basis and is not made available for commercial use. Thus, 
there is a serious effort to maintain genuine security and a corresponding increase 
in the inherent potential discrimination. 

It is readily apparent that the traditional concept of free competition requires 


free entry to the market place. The necessity for effective security cannot be recon- 
ciled with this traditional concept. The attempt to maintain effective security 
and, at the same time, spur private development and exploitation of atomic energy 


inevitably gives rise to serious questions of political and economic policy and of 
justice, and these questions are particularly troublesome because of their impact 
upon the basic structure of what will be a basic and important American industry. 


The Restricted Data Fantasy 


In some important respects, the AEC’s approach to information control reflects 
a lack of realism bordering upon fantasy. Nowhere is this lack of realism more 


"'The AEC’s proposed regulations do not contemplate that there will be “due process’ in the 
AEC’s handling of access permit applications and related questions. The act expressly provides for 
hearings and judicial review only in connection with proceedings for the granting, suspending, revoking, 
or amending of any license, §189, 68 Svat. 955, 42 U.S.C.A. §2239 (Supp. 1954). Although the 
act does not in any sense mention access permits, however, it is clear that an access permit is the 
equivalent of an atomic energy license, and, in many respects, access permits may be of greater 
economic importance than licenses expressly provided for in the act. Nevertheless, the Proposed AEC 
Regulations on Rules of Practice, 20 Fev, Rec. 5786 (1955), provide for hearing procedures only 
with respect to licenses expressly referred to in the act. 

** Continuation of information controls gives the AEC a valuable bargaining asset in connection 
with negotiation of bilateral agreements for cooperation with other nations. 
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apparent than in the AEC’s apparent assumptions about the creation and circula 
tion of Restricted Data. 

Implicit in the proposed information control regulations are the assumptions 
that Restricted Data can be neatly packaged and dispensed; that persons may law 
fully possess Restricted Data only if authorized by the AEC; that dissemination of 
Restricted Data may be confined within AEC-controlled channels; and that lawful 
access to Restricted Data may be terminated when the authorization for access ex 
pires. These assumptions all collapse when it is recognized that the creative mind 
of man is able, independently and without AEC assistance, to originate and develop 
information falling within the Restricted Data definition. A firm which has never 
had an AEC contract or an access permit and none of whose personnel has ever 
had access to Restricted Data may, nevertheless, create information falling within 
the Restricted Data category. Similarly, a firm which has an access permit and is, 
therefore, authorized to have access to some Restricted Data may originate Re 
stricted Data of a type beyond the scope of the permit’s authorization. Thus, a 
permittee may originate Restricted Data of a type which he is not authorized to 
possess because it is primarily of military significance, or Top Secret Restricted Data, 
or Secret Restricted Data not authorized under the access permit. 

An AEC license is not required to originate new ideas in the atomic energy 
field. No law or regulation is violated if a firm develops Restricted Data notwith 
standing that it does not have an access permit authorizing access to the data created. 


But once the Restricted Data comes into existence, it becomes subject to the entire 


array of information control provisions of the Atomic Energy Act of 1954 to precisely 


the same extent as if the data had been developed in an AEC laboratory.” A firm 


In the recent Hearings, supra note 23, Senator Humphrey, Chairman of the Subcommittee, que 


tioned the AEC’s General Counsel, Mr. William Mitchell, about the situation which would arise if a 
scientist independently developed and wished to publish energy information falling within the R 
stricted Data definition. The following colloquy ensued (at 268-70) 

Mr. MITCHELL. I am assuming that this scientist knows that the information that he has d 


veloped and is publishing falls within the category of restricted data I think when this came 


to our knowledge, we would unmediatel all to his attention the fact that this information doe 


area, and we would call to his attention the need tor safeguarding it, and not 


fall within this 
passing it on to people who were not entitled to receive it 


Senator HUMPHREY. If he were going to continue his investigation, he would have to be cleared 
Mr. MITCHELI I think he would 


Senator HUMPHREY What about his publishing these idea 


Mr. MITCHELL. Well . | would say that at this point, he is on notice, that the kind of thing 


he is doing not only the information he already has developed but the information that he may 


continue to develop falls within this area. Then I think he is on notice that if he passes thi 


, 
new information on to people who are not entitled to receive it, | would think that this would 


be a knowing revelation. 

Senator HUMPHREY, . Let us assume that he cannot get a security clearance That he 
joined something that he should not have joined. He does not get a security clearance. So you 
cannot hire him. You cannot have anything to do with him. What do you do with this fellow 
He is a scientist. He has a laboratory. He likes to work in his laboratory. He researches and 


he produces and he publishes What do you do with him im America? 
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which originates such Restricted Data, even if it was developed wholly without gov- 
ernment assistance or connection, must then become concerned with classification 
stamps, investigations, clearances, safes, and other trappings of security, and severe 
security restrictions are placed upon the flow of the firm’s ideas. The firm finds itself 


propelled, involuntarily, into a security vortex of considerable economic significance. 


The fact that Restricted Data may be independently originated demonstrates 
clearly that the AEC has no real power to deny or control access to Restricted Data. 
If, for example, it refuses to grant an access permit for certain Secret Restricted 
Data on the grounds that the data does not have an immediate or significant effect 
upon the applicant’s business and that the data is primarily of military significance, 
the applicant may completely circumvent the AEC’s refusal by developing the 
very same information itself without obtaining the data from the AEC or from 
other firms which have the information, Indeed, it can do this speedily and 
effectively simply by hiring away from other firms personnel skilled in the par- 
ticular classified technology. Such personnel could not bring classified materials 
with them, and they would lose their AEC clearances when they changed jobs. 
They would, moreover, be precluded from discussing Restricted Data with or 
communicating Restricted Data to the officials and other employees of their new 
firm unless such officials and employees had clearance and authorization for such 
access. But there is nothing to prevent or prohibit their using their minds’ store 
of Restricted Data to develop atomic energy plans and ideas. It is not conceivable 
that the AEC could find statutory authority or would find it wise as a matter of 
policy to refuse to clear officials and other employees of the firm and authorize them 
to have access to Restricted Data developed by the firm’s own personnel at its own 
expense so that the firm could have the benefit of this work. 

Thus, a firm denied access to Restricted Data may easily present the AEC with 
the fait accompli of having achieved its purposes legally without AEC authoriza- 
tion, It would have a body of Restricted Data available to it and a pool of cleared 
personnel to work with the data. The AEC would then have no sound basis for 
refusing to permit the firm to discuss this type of information with other firms 


Mr. MITCHELL. So far as I know, we have never run into this situation. If we did, I would 
say that if this man is on notice that the things that he is doing have an important impact on our 
national defense and security, and if he chooses in spite of this knowledge, to pass this information 
on, to people who are not entitled to receive it, then he quitely [sic] properly becomes subject to the 
criminal provisions of the law. 

Senator HUMPHREY. In other words, you could really put him in jail? 

Mr. MITCHELL. I think we could. 


Senator HUMPHREY. This is an: intriguing proposition, if you pardon me for saying so. You 
know you do run into people that are just sort of unorthodox. ... You get one that is very wise, 
able, intelligent, and brilliant. He comes up with some discovery in a private installation. Maybe 


he worked all of his life to build his own laboratory, What if he just does not like all of your 
regulations? 

Mr. MITCHELL. That is right. 

Senator HUMPHREY. But you could force him to shut up? 

Mr. MITCHELL. Yes, sir. 
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working in the field or for refusing to permit access to pertinent Restricted Data 
directly from the AEC. In other words, the circumstances would, in all proba 
bility, compel the AEC to grant the very access permit which it had previously 
denied, If it does this, there would be no basis for refusing to grant similar access 
permits to other applicants who are in a situation similar to the initial one of the 
firm which circumvented the restrictions. 

A related problem is that of the limited term of access permits. Under the pro 
posed access regulations, access permits will generally be issued for a period of one 
year, subject to renewal, and Secret access permits may be issued for even shorter 
periods.” During the period of the permit, the permittee will be able to obtain 
Restricted Data from the AEC and from other firms and to purchase numerous 
classified documents. The permittee will, presumably, also create numerous in 
ternal documents reflecting or extending the classified information acquired from 
external sources. What happens to this store of Restricted Data if the access permit 
expires and the permittee does not seek renewal ?® 

The AEC’s proposed regulations do not indicate how the security interest in a 


firm whose access permit terminates will be liquidated in the face of the permittee's 


acquisition of a substantial proprietary interest in Restricted Data. Although the 


AEC could conceivably require the return of all classified documents obtained from 
external sources, it is doubtful that it could compel surrender of the firm's original 
documents. There is, moreover, no way to purge the firm of its classified know-how 
stored in the minds of its personnel. Undoubtedly, the AEC will insist that its 
security regulations remain in effect, just as if the access permit were still in force, 
to protect the Restricted Data in the hands of the former permittee.” Similarly, it 
is almost certain that all security clearances would remain in effect and that addi- 
tional clearance requests by the firm would be processed by the AEC to avoid the 
anomaly of uncleared personnel having access to the firm’s Restricted Data. On the 
other hand, if the clearances are permitted to remain in effect, it is unlikely that 


®’ Nothing in the Atomic Energy Act of 1954 precludes the issuance of a license for atomic energy 
activities based upon Restricted Data outside the scope of the Access Permit Program. Thus, a firm which 
develops or otherwise possesses Top Secret Restricted Data, or data of primarily military significance 
which wishes to obtain a license for civilian applications based upon such data, may apply for a license 
and would be entitled to have its application considered on precisely the same basis as if it involved 
only Restricted Data to which access was authorized under the AEC access regulations 

*' Proposed AEC Regulations on Access to Restricted Data §§25.8(a)(2), 25.12, 20 Peo, Reo. 4644 
(1955). 

*2 It is not at all inconceivable that a permittee may conclude that it does not wish to renew its access 
permit if it can lawfully continue to work with Restricted Data without it, since it may regard the 
conditions attached to the permit as unduly onerous. A_ permittee must agree, for example, as a 
condition of the permit, to waive certain patent claims in connection with inventions or discoveries made 


or conceived in the course of, in connection with, or under the terms of the permit and to grant an 
irrevocable, royalty-free, non-exclusive license in and to report to the AEC any invention or discovery 


made or conceived as the result of access to Secret Restricted Data under the permit. Proposed AE 


Regulations on Access to Restricted Data §25.9(c), 20 Feo. Reo. 3634 (1955) 
** See Proposed AEC Regulations on Safeguarding of Restricted Data §95.2, 20 Fen. Reo 195 
This is applicable to all persons within or under the jurisdiction of the United States, and not 


(1955) 
Data under some form of AFC authorization 


mercly to persons possessing Restricted 
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the AEC could prevent cleared personnel of the firm from discussing Restricted 
Data with other firms, thereby expanding its store of classified know-how. 

It is difficult to understand how termination of an access permit can substantially 
affect a firm’s position with respect to Restricted Data. It would appear that once 
a firm achieves the status of having authorized access to Restricted Data, its status 
cannot be easily undone. It remains to be seen whether the AEC will find a realistic 
formula for distinguishing between those firms which continue to renew and those 
firms which choose to abandon their permits. This is, in a sense, the acid test 
of the efficacy of the AEC information control mechanism, since if a firm can retain 
many of the advantages of an access permit even though it renounces its permit, the 
entire Access Permit Program becomes almost an absurdity. 

The Problem of Clearance 

The AEC’s access program provides a means for controlling the dissemination 
of Restricted Data to individuals with appropriate security clearance. A further 
control is exercised by the AEC in determining who is to be cleared. The access 
program operates directly upon the firm, and only indirectly upon the individual 
employee; the clearance program operates directly on the employee, and only 
indirectly upon the firm, But the impact of the clearance program upon the relative 
position of competing firms is by no means insignificant. A clearance problem may 
seriously retard or prevent entry of a firm into classified areas of the atomic energy 
industry or may adversely affect its competitive position within the industry, especi- 


ally where it is a small firm or where an unclearable employee is essential to the 
firm’s atomic energy activities. As a corollary of this, possession of AEC clearance 
or a pool of cleared personnel is a most valuable asset in that it greatly expands the 
economic potential of both the cleared individuals and the firm. Possession of 
clearance means that one can act to take immediate advantage of classified op- 
portunities. An individual or firm without clearance cannot always move to cap- 


italize on such opportunities, The most that can be done in many cases is to mark 
time while a clearance application is being processed, during which interval com 
petitors who already have clearance status are actively engaged in taking advantage 
of the opportunity. 

Two distinct steps are involved in the clearance process. The first step is the 
AEC’s decision to process an application for clearance. The second step is the de- 
termination that clearance should be granted in the light of the results of investi- 
gation. Both of these steps involve considerations of the utmost importance to 
private enterprise engaged in atomic energy activities. 

The Government has never been generous in dispensing security clearance, Un- 
der traditional security practices, the principle of “need to know” has been applied 
mainly in the initial granting of clearance rather than in the actual dissemination 
of classified information. There was no such thing as a “general” security clearance 
authorizing access to classified information generally, Clearance applications were 
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never processed just because an individual wanted a clearance in case he might need 
it or because it would help in getting classified work. Clearance applications were 
usually entertained only when someone already within the circle of cleared persons 
engaged in work for the Government would request clearance of an individual so 
that he might participate in a specific classified government project. Once the 
individual was initiated into the cleared circle, his clearance would, as a practical 
matter, enable him to have access, without further determination, to other classified 
matter than that for which the clearance was initially granted. As soon as the need 
for access to classified matter for performance of work on government projects 
ceased, the clearance was, theoretically at least, terminated. 

This was precisely the pattern of the AEC clearance program in less complicated 
days when the AEC did not have to be concerned with making Restricted Data 
available for private exploitation. Under present conditions, however, the rules are 
quite different. The Commission will now process for “L” clearance almost any 
individual who can show that there is a potential use for Restricted Data in his 
business, profession, or trade. After “L” clearance is granted, it suffices for access 
to any Confidential Restricted Data without regard for the “need-to-know” principle. 

The requirements for “Q” clearance are more severe. “Q” clearance may be 
granted to private persons for exploitation of Secret atomic energy technology only 
under an access permit. A Secret access permit will be granted only for specific 
areas or information having an immediate or significant effect upon the applicant's 
business, profession, or trade and only for definitely limited periods of time. ‘Thus, 
“Q” clearance for access to Secret Restricted Data is linked to a severe “need-to 
know” test, although the “need to know” may now relate to private profit-seeking 
activities as well as to government projects. This means that firms which cannot 
show a “need to know”—ve., that the information requested has an immediate or 
significant effect—will not be able to get a Secret access permit or a “Q” clearance. 
When a business opportunity does arise in which Secret Restricted Data would have 
an immediate or significant effect, the firm may apply for “Q” clearance for its 
personnel and expect to receive the clearances in three or four months if all goes 
well. Meanwhile, the opportunity may have been captured by someone with a 
clearance status which permitted immediate action. 

This suggests the strong desirability of divorcing the processing of clearance ap 
plications from access permits and the “need-to-know” doctrine. It would make 
sense for the AEC to process for “Q” clearance anyone requesting it who could 
show that such clearance might be of potential value to him. The “need-to-know” 
principle could then be applied to actual access to Restricted Data rather than to 
the grant of clearance. For example, the “Q” clearance could be held in inactive 
suspense until a “need to know” arises, at which time, it could quickly be made 
active. Such a policy would be in no way inconsistent with principles of effective 
security; indeed, it would make for more effective security, since application of the 


“need-to-know” doctrine would be more realistic and efficient. 
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The second step in the clearance process is the determination whether the appli- 
cant is worthy of clearance. This determination is part and parcel of the over-all 
problem of government personnel security programs, which has been very much 
discussed in the past several years. But the atomic energy information control 
system carries the personnel security clearance concept into new ground, raising 
new questions of law and policy, since AEC security clearance is substantially equiva- 
lent to a license for employment in the atomic energy industry.“ The opportunity 
for private employment has long been recognized as a right subject to the pro- 
tection of the “due process” clauses of the fourteenth and the fifth amendments 
to the Constitution of the United States.® It is a certainty, because of the economic 
significance of AEC clearance, that the clearance requirements for access to Restricted 
Data by employees of private enterprise will, sooner or later, be subjected to court 
tests. It remains to be seen whether the courts will countenance, as they have 
in the cases of government employees, disposition of important rights to private em- 
ployment under the vague standards and loose procedures, falling far short of “due 
process,” which are characteristic of the present-day security clearance systems.” 
Judicial rejection of the AEC clearance system as applied to employees of private 
enterprise engaged in private exploitation of atomic energy applications would throw 


the entire information control system into absolute chaos. 


Ill 
CONCLUSION 


The above discussion clearly demonstrates the difficulties found in rational ap- 


plication of security controls to areas of economic activity entrusted to the play of 


private enterprise, Problems of information control were relatively simple when 


they arose only in the context of government operations and programs, where the 


Government's control was absolute and it did not have to be overly concerned about 


** Theoretically, security clearance is required only for access to Restricted Data and not for employ- 
ment in the atomic energy industry. Denial of clearance means only that the individual may not have 
access; it does not mean that the employer must remove him from unclassified atomic energy work, 
As a practical matter, however, an unclearable employee is a handicap to his employer, since the em- 
ployer is deprived of flexibility in the assignment of the employee to areas of work and the employer 
must take extraordinary pains to keep a security risk away from any possible area of security interest. 
In addition, an employer interested in classified atomic energy activities might understandably be re- 
luctant to retain an employee who is persona non grata with the AEC for security reasons. At the 
very best, denial of AEC security clearance would greatly diminish an individual's economic opportunity 
in atomic energy. 

*® See Meyer v. Nebraska, 262 U.S. 390 (1923); Cummings v. Missouri, 71 U.S. 277 (1886); United 
States v. Gray, 207 F.2d 237 (oth Cir. 1953); Parker v. Lester, 112 F. Supp. 433 (N.D. Cal. 1953). 

**In the cases of government employees, the theory that no person has a right to a government job 
has been decisive, since if there is no “right,” there is no deprivation to which the “due process” 
requirement attaches. It has, however, been recognized that deprivation of the right to private em- 
ployment in the merchant marine under the Government's port security program (which is analogous to 
the personal security programs) must be accomplished in accordance with “due process.” On October 
26, 1955, the United States Court of Appeals for the Ninth Circuit held in Parker vy. Lester, reversing 
Parker v. Lester, supra note 65, that a merchant seaman must be afforded the elements of due process, 
including the opportunity to confront and cross-examine those furnishing derogatory information against 
him, before he may be denied employment on security grounds. See 24 U. S. L. Week 2203-04 (U. S. 


Nov. 8, 1955). 
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equity, discrimination, due process, and the effect upon competitive forces.°’ Ap 
plication of security principles developed in this context has now been uncritically 
transferred to the sphere of competitive free enterprise. It has been assumed that 
the standard principles hitherto applied can be carried over almost intact, and with 
only minor tinkering, to this new sphere. This assumption has been clearly ar 
ticulated by the AEC:** 

The proposed regulation dealing with the safeguarding of Restricted Data is pretty 
much an adaptation of information control procedures which have been in effect within 
the Commission program since its beginning. . . . 


There is considerable question whether simple adaptations of conventional informa 
tion control procedures can. adequately meet the needs of either private enterprise 
or security. 

The AEC’s approach to information control in atomic energy development as 
sumes that access to Restricted Data will be granted by a paternalistic government 
which, with due regard to the requirements of national security, industrial progress, 
and principles of equity, will make fine distinctions among competing firms and 
types of information, The impersonal objectivity of the market place would be re 
placed by the whimsical subjectivity of a bureaucracy riding the horns of an in 
soluble dilemma in governing access to the atomic energy industry. If the AEC’s 
proposed regulations embodying this structure of information control are to be 
taken seriously, there can be no result other than the lessening of competition, the 
encouragement of monopoly, the introduction of rigidities into the economy, and 
serious discrimination against those firms which, for one reason or another, cannot 
meet the bureaucratic tests. If the information control structure is, in fact, what it 
purports to be, one can only hope that sound and conscientious administration by 
the AEC will lessen the intensity and extent of these evils. 


But, as pointed out above, it is possible that the basic discriminatory restrictions 


upon private enterprise’s access to Restricted Data may be lawfully circumvented 


almost at will. If this is true, the evils inherent in the information control struc 
ture are drastically reduced, in the long run at least, since any firm which really 
wants access to Restricted Data and has the requisite ingenuity and resources can 
accomplish its objective despite the restrictions. But it remains a serious problem 
that the discriminatory restrictions on access will be effective in the short run—dur 
ing the formative infancy of the atomic energy industry—until the pattern for cir 
cumvention has been demonstrated and accepted. 

There is another important problem presented by the contemplated structure of 
information control. This is the problem of preserving the integrity of the AE¢ 
security mechanism itself. The integrity of the security mechanism is considerably 

"7 In the context of conventional security programs, the only problems of equity and discrimination 
center upon selection of particular firms for work on classified government projects, and there is littl 


direct impact upon nongovernment activities 
** Address of Charles G. Manly, supra note 32 
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weakened by abandonment of the “need-to-know” criterion with respect to Confi- 
dential Restricted Data and its attenuation with respect to Secret Restricted Data. 
It is, moreover, doubtful that the AEC can hold the line established in its proposed 
regulations. Whenever an applicant for Restricted Data is denied access as required 
by the regulations, the applicant would undoubtedly be justified in raising the cry 
of “discrimination” since it will never be difficult to find another firm which is using 
the same Restricted Data. It cannot be expected that a government agency will not 
yield in the face of such pressures. Beyond this, if it is a correct hypothesis that 
restrictions upon access to Restricted Data may be easily circumvented, it is most 
doubtful that the AEC will ever be able to deny access to any type or classification 
of Restricted Data to any applicant who really wants it, except possibly to applicants 
who cannot meet the security clearance tests. Never before has the security 


mechanism encountered persistent, erosive resistance such as it will now face as com- 


petitive enterprise seeks to exploit every crack and crevice in the security armor to 


avoid and evade restrictions barring the path to profit-seeking activities. This 
presages a complete collapse of the security mechanism. 

The AEC has rushed headlong into the new experiment in information control 
without full and adequate consideration of its implications. A problem of this 
magnitude and novelty, involving not only questions of economic and legal policy 
and effective security, but also problems of essential freedoms of man, should not be 
entrusted to the discretion of the government agency whose gropings for a reason- 
able solution lead inevitably to questionable decisions which may not be easily 
rectified in the light of hindsight. The dilemma of information control—the recon- 
ciliation of the needs of national security with the desire to encourage industrial 
development of atomic energy-—should, instead, be resolved as a matter of con- 
sidered national policy after full study of all issues involved. 





SOME PATENT ASPECTS OF ATOMIC 
POWER DEVELOPMENT 


Bennetr Boskey* 


In these early years of the Atomic Revolution, a mood of transition is widely 
manifest. This mood helps to sustain our hopes for achieving, through the atom, 
not annihilation, but, instead, the vast betterment of all mankind, It affects the scope 
and the pace of our industrial activities. It exerts its influence on the course of our 
diplomatic negotiations, as well as on the programs of our great institutions of 
learning. And, needless to say, it is reflected in the Atomic Energy Act of 1954, the 
statute which sets the legal bounds of our atomic energy endeavor. 

When this important congressional enactment became the law on August 30, 
1954, the event marked the end of one era and the beginning of another in the atomic 
energy policy of the United States. A primary aim of the new act was to terminate 
the tight Atomic Energy Commission monopoly which the Congress had established 
in the original Atomic Energy Act of 1946.° This was in recognition of the fact 
though it was by no means a simple fact—that the changes occurring between 1946 
and 1954 had gradually made it clear that, if continued, the AEC monopoly would 
become a national liability. Accordingly, in the 1954 act, by extensive relaxation of 
the earlier legislative prohibitions, the Congress sought to make it possible for the 
full talents and resources of the nation to apply themselves energetically and un 
remittingly to the problems of atomic energy. This does not contemplate merely 
a greater measure of participation in atomic energy development on the part of the 
power systems which some day hope to generate, transmit, distribute, and sell the 
nuclear power. It also contemplates participation by the equipment manufacturers, 
the chemical companies, the metal fabricators, the processors of all kinds of spec ially 
adapted materials, the manufacturers of instruments and controls, and the many 
other groups whose contributions are needed for the development of the art. 


Basically, the problem is not, and has not been, to determine whether nucleat 


power can actually be produced. We know that it can, and we have known this 


for probably at least a decade. The real problem is to discover the ways by which 
nuclear power can be produced on an economic basis, genuinely competitively with 
the cost of power from conventional sources. For the regions where conventional 
power comes at high cost, such a competitive basis may now seem to be on the 


horizon;® but for the regions where conventional power comes at medium or low 


* A.B. 1935, Williams College; LL.B. 1939, Harvard University. Member of the District of Columbia 


bar. Formerly Deputy General Counsel, United States Atomic Energy Commission. Contributor to legal 


periodicals 
68 Star. g21, 42 U.S.C.A. §§2011-2281 (Supp. 1954). 


* 60 Srar. 755, 42 U.S.C. §§1801-19 (1946) 


* Elsewhere in this symposium, the economic factors are considered in greater detail. See Leppke 
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cost, the struggle to achieve the necessary cost reductions has hardly begun. The 
rapidity with which this can be accomplished will be a measure of the act’s success 
in carrying out its declared purpose, in section 3(a), of “conducting, assisting, and 
fostering research and development in order to encourage maximum scientific and 


’ . 4 
industrial progress. 


The 1954 act was intended to encourage and facilitate the widespread dissemina- 
tion of the abundant technical information and know-how which, though previously 
narrowly confined, must be made more generally available if our atomic progress is 
to flourish. Likewise, it was intended to enable private enterprise (including public- 
power groups) to develop, invest: in, and own facilities—and the components of 
facilities—which will produce nuclear power and special nuclear material, And in 
many ways, the new act specifically addresses itself to these problems of transition, at 
least so far as such problems could readily be foreseen. The Congress certainly 
hoped that the legislation would create conditions under which, as the state of the 
art permitted, changes could be effected promptly, taking full advantage of tech- 
nological advances and the teachings of experience. At the same time, numerous 
statutory safeguards were adopted in order to maintain what the Congress felt was a 
proper balance between private interests and the public interest. 

This paper will discuss some of the patent aspects of the Atomic Energy Act of 
1954. Patents may appear to be a subject of rather narrow scope, but they are here 
referred to in their broader sense—their relation to the advancement of technology, 


their significance for the development of atomic power, their effects upon the 


practices and habits of industry, the special problems encountered in a transitional 
period, and the nature of the balancing safeguards included in the act. 

Patent laws, it must be remembered, are not ends in themselves, but rather the 
means by which society seeks to attain objectives of high importance. As Chief 
Justice Marshall said in one of the Supreme Court’s very early patent opinions, “To 
promote the progress of useful arts is the interest and policy of every enlightened 
® Traditionally, and virtually since the birth of the Republic, the 


government.” 
United States has looked to the patent system to provide a stimulus to our scientific 


and industrial progress. It is in no sense the only stimulus, but it is a powerful one. 

The significant benefits of the patent system may be summarized very simply: 
A patent confers a temporary legal monopoly. The promise of this temporary patent 
monopoly creates a prospect of pecuniary reward, It fosters inventive effort on 
the part of both the small inventor and the large company. In many instances, 
it supplies justification for the huge outlays of private capital required to support the 


The Facts of Atomic Power Development, supra, 3-13; Tybout, The Public Investment in Atomic Power 
Development, supra, 60-90. In addition, for a summary of some of the best evidence and opinion now 
available, consult the papers delivered at the International Conference for the Peaceful Uses of Atomic 
Energy, held in Geneva, Switzerland, August 1955, particularly, Economics of Nuclear Power, by James 
A. Lane, of Oak Ridge National Laboratory, and Capital Investment Required for Nuclear Energy, by 
W. Kenneth Davis, Director of the AEC's Division of Reactor Development. 

*68 Svar. 922, 42 U.S.C.A. §2013fa) (Supp. 1954). 

"Grant v. Raymond, 10 U.S. (6 Pet.) 218, 241 (1832) 
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intensive research and development effort which must so often precede the moment 
of invention or discovery. And, at the same time, this temporary legal monopoly 
provides an inducement for the inventor to make a public disclosure of his technical 
achievements which, when thus disclosed through publication of the patent, become 
available to the country as a whole as a base for further technological advancement. 
The public interest thus benefits both from the stimulation of inventive effort and 
from the public disclosure.® 

The patent system, to be sure, is not without its pitfalls and its abuses. But since 
the very first Patent Act of 1790, it has been our consistent judgment that the wise 
and prudent national policy is to strengthen and conserve the patent system. We 
have sought to remedy the abusive practices not by destroying or undermining 
the patent system as a whole, but by fashioning specific measures adequate to cope 
with the abuses.’ 

These broad considerations are all well known. They are mentioned here, how 
ever, in order to be sure that the discussion of the special patent aspects of the 
atom does not become too distantly separated from its more general setting. 

The Atomic Energy Act of 1954 is a statute of unusual length. It occupies 
forty-two closely printed pages, and, thus, is considerably longer than the United 
States Constitution as originally adopted. About six of the act's pages deal directly 
and extensively with various aspects of patents and inventions. Instead of under 
taking to cover every one of these patent and invention provisions,” this discussion 
rather will concentrate on certain of their aspects that are of particular interest at 
the present time—namely, the incentives provided by patents and awards in the field 
of atomic energy; compulsory licensing; the special reporting requirements for atomic 
energy inventions; and the troublesome, and perhaps largely unanticipated, patent 
difficulties which the law creates in connection with contracts, subcontracts, arrange 
ments, and “other relationships” with the Commission. 

In considering all such matters, it is well to bear in mind the overriding im 
portance of attaining in this country a maximum level of invention and technological 


°To quote once again from Chief Justice Marshall's opinion in Grant v. Raymond, supra, the patent 
“is the reward stipulated for the advantages derived b the public for the exertions of the individual, and 
is intended as a stimulus to those exertion 10 U.S. (6 Pet.) at 241-42 

7 For example, the antitrust litigation of the past few decades has unearthed a variety of abusive 
patent practices which have met with vigorous corrective action by the federal court E.g., Harttord 
Empire Co. v. United States, 323 U.S. 346 (1945); United States v. United States Gypsum Co., 3344 U.S 
364 (1948); United States v. New Wrinkle, 342 U.S. 371 (1952) The Atomic Eners ct of 19 
contains affirmative provisions designed to reduce the opportuniti for antitrust violations to occur in 
the atomic energy field. See particularly the general provisions in §1 68 Srar. 938, 42 U.S.C.A, $2145 


(Supp. 1954); and the further provision in §15%, 68 Srar. 947, 42 U.S.C.A 114% (Supp. 1954), to the 


effect that if any patent in the atornic energy field is found by a court to have been intentionally used 


in a manner so as to violate the antitrust laws, then the court may require the patent to be subject to 


compulsory licensing on a reasonable royalty basis, and this is “in addition to any other lawful sanctions 
"In an article entitled Patents Under the New Atomic Energy Act, 46 J. Par. Orv. Soc'y 867 
(1954), I have attempted to discuss, at least briefly, each of the act's provisions relating to patents and 
inventions. See also the illuminating address by Casper W. Ooms, Revisions of the Patent Provisions 
Good or Bad?, Narionat Inpusrriat. Conrerence Boarp, Conrrarence Aromic Eneacy in Inpusrry 


279 (1954) 
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advancement throughout the field of atomic energy. We live in a world intensely 
competitive. On both the national defense and the peaceful sides of the atom, the 
necessity of maintaining our position of leadership is generally understood. Perhaps 
after the International Conference for the Peaceful Uses of Atomic Energy, held in 
Geneva, Switzerland, in August 1955, this has become understood even more clearly 
than it was before. 

Great as our atomic energy progress has been since 1942, we know vaguely that 
we are yet only on the threshold of discovery. There is still truth today in what 
John Stuart Mill wrote more than a hundred years ago:* 


Our knowledge of the properties and laws of physical objects shows no sign of approaching 
its ultimate boundaries; it is advancing more rapidly, and in a greater number of directions 
at once, than in any previous age or generation, and affording such frequent glimpses of 
unexplored fields beyond, as to justify the belief that our acquaintance with nature is still 


almost in its infancy. 


How well, therefore, are the patent provisions of the 1954 Atomic Energy Act 
adapted to speeding us forward into these “unexplored fields beyond”? 


Tue System or Parent anp Awarp INCENTIVES 


To understand what the 1954 act accomplishes by way of patent incentives, it is 
necessary to consider the situation which the 1946 act created and then to reflect upon 
how that has been modified.’ 

A basic feature of the 1946 act was that it removed from the regular patent system 
two important areas—first, atomic weapons, and second, the production of fissionable 
material. The reasoning underlying this was clear and simple. The two areas were, 
under the 1946 act, areas of government monopoly; accordingly, in these areas, the 
private monopoly of a patent could have no scope for normal operation and hence 
would have little meaning. What the 1946 act provided was that an invention, to 
the extent it was useful in either of these areas, should be excluded from the regular 
patent system. The inventor was, to that extent, disabled from obtaining a patent 
monopoly on it. But the act did not lose sight of the importance of providing some 
substitute pecuniary incentive and reward in these areas. This was supplied by 
affording to the inventor—in lieu of the right to obtain a patent—a right to apply 
for and obtain a statutory award from the Commission in a formal proceeding 
conducted before the AEC Patent Compensation Board. The amount of the award 
was left to the Board to determine in the light of certain valuation standards set 


forth in the act.” 


*Joun Stuart Mit, Principces or Potiricat Economy Bk. 4, c. 1, §2, at 422 (People’s ed. 1880). 
'’ Por more extensive discussion of patent developments under the original Atomic Energy Act, see 
Ooms, The Patent Provisions of the Atomic Energy Act, 15 U. Cui, L. Rev. 822 (1948); Boskey, 
Inventions and the Atom, 50 Corum. L. Rev. 433, and 32 J. Par. Orr. Soc’y 563 (1950); Boskey, 
Operation of the Patent Provisions of the Atomic Energy Act, 32 J. Pat. Orr. Soc’y 808 (1950); Ooms, 
Problems of Patent Policy for Government and Industry in Atomic Energy, in Atomic Entrcy INDUSTRIAL 


AND Leoat Propitems 155 (1952). 
"The work of the AEC Patent Compensation Board under the 1946 act is considered at some length 
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In the new act of 1954, the entire field of atomic energy development is restored 
to the patent system, except for the area of atomic weapons which remains very 
much as before. Atomic weapons production has, for obvious reasons, been kept 
a government monopoly, and, as a corollary, the atomic weapons area has been left 
outside the regular patent system. Thus, an invention still cannot be the subject 
of patent rights to the extent that the invention is useful “in the utilization of 
special nuclear material or atomic energy” in atomic weapons; this is the consequence 
of the terms of section 151 of the act.'* In such a case, the inventor has the same 
right which he had previously—that is, to apply to the AEC Patent Compensation 
Board for a suitable award." 

In view of the government monopoly over atomic weapons production, however, 
a patent itself would hardly do any more for the inventor, other than to confer the 
rather doubtful privilege of being able to proceed in the first instance in the Court 
of Claims" instead of before the AEC Patent Compensation Board, whose decisions 
are subject to judicial review.’® Indeed, though generalization may be risky, there 
seems to be good ground for taking the view that an inventor who has made a real 
contribution in the atomic weapons area is likely to fare better in an award proceeding 
before the AEC Patent Compensation Board than he would in a suit in the Court 
of Claims.’® Under all the circumstances, therefore, it is hard to believe that the ex- 
clusion of the atomic weapons area from the regular patent system actually has any 
negative effect on technical progress, or that any greater stimulation of invention 
would be provided if patent rights were allowed to extend into this area. 


There are, of course, problems of interpretation which this portion of the act 


brings with it—for example, questions as to the exact limit of the definition of 


in the articles cited in note 10, supra. Under the 1954 act, the principles applicable to proceedings 
before the Board will continue to be largely along lines begun under the 1946 act, but it may now be 
necessary for the Board to function on a much more extensive scale. A significant rise in the volume of 
cases brought to the Board is likely to result from the great increase in the amount of independent work 
Moreover, as will appear below, the Board's 


which will now be carried on in the atomic energy field. 
In addition 


statutory jurisdiction to grant awards has been substantially broadened by the 1954 act. 
by virtue of §173 of the act, 68 Srar. 953, 42 U.S.C.A. §2223 (Supp. 1954), and of the recently 
promulgated §80.10(d) of the Commission's regulations, 20 Fro. Rec. 3931 (1955), the Board now 
has jurisdiction to determine the just compensation to be paid in the event that restricted data contained 
in a privately owned patent application is communicated by the AEC to some foreign nation. See also 
AEC EicureenvH SemMiaANNuAL Rep. 100 (1955). It is important to note that the procedural changes 
which the Comrnission has made in its regulations subsequent to the new act, 20 Feo. Reo. 3931 (1955), 
do not modify the basic provision, §80.60(c), of the regulations adopted by the Commussion under the 
1946 act to the effect that “the order of the Board shall constitute the final action of the Commission.” 

‘268 Srar. 943, 42 U.S.C.A. §2181 (Supp. 1954) 

® See §157, 68 Star. 947, 42 U.S.C.A. $2187 (Supp. 1954) 

** Pursuant to 28 U.S.C. §1498 (Supp. 1952) 

See §189, 68 Srar. 955, 42 U.S.C.A. $2239 (Supp. 1954) 

"One of the reasons for this is that the Board is more likely to be able to grapple successfully 
with the problem of secrecy—which may be particularly acute in the atomic weapons area—and to give 
proper evaluation to the contribution which the inventor has made See Boskey, Inventions and the 


Atom, 50 Corum. L. Rev. 433, 440-46, and 32 J. Par. Orr. Soc'y 563, 572-81 (1950) 
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“atomic weapon” which appears in section 11(d).’7 But such peripheral problems 
do not appear to be of large dimension, nor do they create major uncertainties which 
would impair the effectiveness of the act. 

Thus, in the atomic weapons area, the patent situation remains essentially as 
before. Perhaps one further point should be noted, since it is of particular interest 
in connection with atomic power development. An invention may have a double 
usefulness; it may be useful in the atomic weapons area and useful likewise, for 
example, in the production of special nuclear material. The act makes it clear that 
the exclusion of such an invention from the patent system is an exclusion which 
operates only to the extent the invention is useful in the atomic weapons area. With 
respect to its other uses, this same invention may be the subject of a patent to which 
normal patent rights attach. This is the result of the basic change of approach which 
the 1954 act embodies. For, in the 1954 act, as a concomitant of the changes 
which now make it possible for private enterprises to own their own reactors and 
other facilities for the production of fissionable material, the whole area of inventions 
useful in the production of fissionable material is restored to the patent system. 
Moreover—although this was sometimes overlooked—the area of inventions useful 
in the production of nuclear power had never been taken out of the patent system, 
even by the 1946 act.'* Consequently, the entire field of atomic power develop- 
ment is now, for all practical purposes, firmly within the patent system which 
operates in other industrial fields, 

This must, however, be understood to be subject to certain special conditions 
which the Atomic Energy Act makes applicable to inventions in the field of atomic 
energy alone. The most important of these special conditions arise from the 
provisions on compulsory licensing, on reporting requirements, and on commission 
relationships—all to be discussed below. Before proceeding to that discussion, how- 
ever, an additional word should be said concerning an extra incentive which the 
1954 act provides in the form of a right to an award, 

Under the 1946 act, the right to an award was established only as a substitute for 
patent rights. But in the new act, while the right to a patent has, as we have seen, 
been broadened considerably, nevertheless, the right to an award has not been 
correspondingly narrowed; instead, it too has been broadened. This becomes ap- 


1768 Svar. 922, 42 U.S.C.A. §2014(d) (Supp. 1954). Note, however, that the definition of “atomic 
weapon” in §11(d), when read in conjunction with the definition of “atomic energy” in §11(c), 68 Srar. 
922, 42 US.C.A. §2014(c) (Supp. 1954), establishes that “atomic weapon” is meant to include fusion 
weapons as well as fission weapons—that is, H-bombs as well as A-bombs. The language of the act makes 
this clear, as does the legislative report of the Joint Committee on Atomic Energy, which states, “This 
definition [of ‘atomic energy’] includes both fission and fusion types of nuclear reactions.” H.R. Rep. 
No. 2181, 83d Cong., 2d Sess. 11 (1954). 

** This was with the possible exception of inventions used simultaneously (as, for example, in a dual- 
purpose reactor) to produce both nuciear power and fissionable material. See Boskey, The Atomic Energy 
Act and the Power Question, Nucleonics, Oct. 1952, pp. 10, 13; and also testimony before the Joint 
Committee on Atomic Energy on May 11, 1954, in Hearings before the Joint Committee on Atomic 
Energy on S. 3323 and H.R. 8862, To Amend the Atomic Energy Act of 1946, 83d Cong., 2d Sess., pt. 
1, at 129 (1954). The term “‘fissionable material,” which was used in the 1946 act, has been superseded 


by “special nuclear material’ in the 1954 act. 
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parent from section 157(b) (3), which provides in substance that any person “making 


any invention or discovery useful in the production or utilization of special nuclear 
material or atomic energy” may apply to the AEC for an award and that the AEC 
may grant an award.’® Thus, the right to apply for an award is by no means 
confined to the atomic weapons area, which is the only area now excluded from the 
patent system. By a deliberate decision of the Congress, the award system has been 
extended throughout virtually the entire atomic energy field. It is a stimulus which 
the 1954 act has provided in addition to, rather than merely in lieu of, the right to 
obtain a patent, and it affords the inventor an opportunity both for recognition and 
for pecuniary reward which is supplemental to his rights under the patent system.*” 

Particularly to the small inventor who is able and willing to perform independent 
work in the field of atomic power development, this additional stimulus may be a 
matter of especial importance. The field is one where the serious prosecution of a 
patent application, at least in the case of a somewhat complex invention, may be 
come highly expensive and burdensome. Moreover, the hazards and uncertainties 
of the ultimate outcome in the Patent Office are greatly increased because of the 
vast amount of prior art that has been kept from public disclosure by virtue of 
Patent Office secrecy orders often extending over a period of many years.*! Accord 
ingly, whereas the prospect of trying to prosecute a patent application may, in some 
cases, seem rather bleak and uninviting, in those same cases, the possibility of ob- 
taining a statutory award under section 157(b)(3) of the act may provide a genuine 
incentive.?* 


'’ 68 Srar. 947, 42 U.S.C.A. §2187(b)(3) (Supp. 1954) 
*°In connection with the use of awards as a supplemental stimulus to invention, it should be noted 
that on July 30, 1955, the House of Representatives passed H.R. 2383 (to be called the Inventive Contri 
butions Awards Act), 101 Cone. Ree. 10602 (daily ed. July 30, 1955), which would authorize the 
National Inventors Council within the Department of Commerce to make awards for meritorious inventive 
contributions: to the national defense, when such inventive contributions have been communicated to and 
used by a “defense agency” (exclusive of the AEC). If such legislation is enacted, it would furnish a 
basis for statutory awards in fields other than atomic energy; and, like the awards (except in the atomic 
weapons area) under §157(b)(3) of the Atomic Energy Act of 1954, such awards would be supple 
mental to, rather than in lieu of, patent rights. The purpose of the bill is to foster invention for 
national defense and to remedy the very unsatisfactory situation which presently exists because of 
the fact that the sole recourse of the inventor is generally in the Court of Claims. See Hearings before 
Subcommittee No. 3 of the House Committee on the Judiciary on H.R. 639 and H.R. 2383, Inventive 
Contributions Awards Board, 84th Cong., 2d Sess. (1955); and also H.R. Rep. No. 1432, 84th Cong., 
ist Sess. (1955). The bill is now pending before the Senate Committee on the Judiciary 

*? Presumably, these secrecy orders will begin to be lifted more rapidly as a result of the Commission's 
recent enlargements of the areas of information being declassified. But even in such cases, it is to be 
anticipated that there will often be a substantial time lag between the declassification of certain technological 
information and the actual lifting of the Patent Office's secrecy order on the corresponding patent applica 
tion. 

7? In addition to this statutory right to apply for an award, which is established by the first sentence 
of §157(b)(3), the second sentence of §157(b)(3) goes on to provide that: “The Commission may 
also, upon the recommendation of the General Advisory Committee, and with the approval of the 
President, grant an award for any especially meritorious contribution to the development, use, or 
control of atomic energy.” This latter provision was first used to make an award of $25,000 to Enrico 
Fermi, shortly before his death, and the Commission has announced that future awards of this category 
will be known as the Fermi Prize. See AEC SevenreentH SemMiannua Rep. 34-40 (1955). It should 
be noted that under the terms of the act, such an award need not necessarily be based on an “invention 
or discovery,” but may be conferred for some other type of “especially meritorious contribution” as. well 
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Computsory LIcENSING 

The subject of compulsory licensing is highly controversial and often misunder- 
stood, One viewpoint considers that patents in all fields of industrial activity should 
be subject to some type of compulsory licensing requirements, as they are in certain 
countries abroad. Another viewpoint considers that any form of compulsory licensing 
authority-—-even when confined to the field of atomic energy, and there on a very 
limited basis—represents a vicious and, indeed, unconstitutional inroad upon the 
patent system. Perhaps most people take a somewhat middle view, and, in any 
event, that is what the Congress has done in the 1954 Atomic Energy Act. 

In the 1946 act, section 11(c), enacted after much heated debate, had given the 
AEC fairly broad authority—and, indeed, had placed the AEC under a duty—to de- 
clare a patent to be affected with the public interest if both of two conditions were 
met: (1) that the invention “utilizes or is essential in the utilization of fissionable 
material or atomic energy,” and (2) that compulsory licensing was “necessary to 
effectuate the policies and purposes of this Act.”** The consequences of thus de- 
claring a patent affected with the public interest would have been twofold. First, 
the AEC itself would then have been licensed to use the invention on a reasonable 
royalty basis—a somewhat superfluous grant of authority in view of the general right 
which the Government possesses to use all patented inventions and to remit the 
patent owner to his remedy for compensation in the Court of Claims.** Second, 
and more important, a license to use the invention on a reasonable royalty basis 
would also have been conferred automatically upon anyone who held a section 7 (of 
the 1946 act) license relating to utilization of atomic energy.” 

No section 7 license relating to utilization of atomic energy was ever issued by 
the AEC under the 1946 act, because the provisions of section 7 did not come into 
operation, Accordingly, the occasion for declaring any particular patent to be 
affected with the public interest did not really ever arise, nor was it ever necessary 
that the possibility of doing so in‘a particular case be given serious consideration. 
The AEC, at a fairly early date, and partly in the hope of allaying some of the public 
misunderstanding concerning this portion of the act, took pains to describe the 
compulsory licensing authority as a “reserve power” to be used “under certain rather 
exceptional circumstances."** Thus the matter rested, with the controversy slumber- 
ing but not stilled, at the time the act came up for general revision, 

In the hearings on the new act, various shades of opinion concerning the com- 
pulsory licensing provisions were given full expression before the Joint Committee 
on Atomic Energy.** The view that prevailed in the Congress was that, during 

"860 Srar. 768, 42 U.S.C. §1811(c) (1946). 

** See 28 U.S.C. §1498 (Supp. 1952) 

*° 60 Svar. 764, 42 U.S.C. §1807 (1946) 

*° See AEC Firru Semiannuat Rep. 148 (1948). 

*" Varying views on this aspect of the patent provisions had been expressed by witnesses testifying 
before the Joint Committee on Atomic Energy during the course of the preliminary hearings, entitled 


Atomic Power Development and Private Enterprise, held in June and July 1953 (83d Cong., rst Sess.). 
President Eisenhower's message of February 17, 1954, recommending revision in the atomic energy 
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this period of transition, for special reasons which would not apply in other fields 
of industry, it would be advisable to retain a very limited form of compulsory 
licensing authority in the field of atomic energy. Although voted down by the 
House, this was insisted upon by the Senate and became a part of the final enact 
ment.”* 

The basic purpose of the limited compulsory licensing authority which thus re- 
mains in the law is to provide, during the transitional period, a safeguard which 
will help to assure the widest practicable participation in the atomic energy program. 
As such a safeguard, it may partially offset the initial inequality of opportunity 
resulting from the AEC monopoly which existed under the 1946 act but which 
should largely disappear during the years to come. The power is one which the 
Commission may never be called upon to exercise; yet, its mere presence in the law 
is a safety valve which may prevent abusive or unhealthy conditions from being 
created as this industry emerges from the cocoon of secrecy and government 
monopoly. 

Examination of the detailed compulsory licensing provisions of the 1954 act will 
show how very strictly the Congress has confined the Commission's authority in this 
respect, and, hence, how groundless are the fears that some vital inroad has been 
made upon the patent system. The rather general authority which the Commission 
possessed under the 1946 act has been considerably narrowed. Under the new act, 
it is not nearly enough, as it was before, that the invention is found to come within 
a broadly defined atomic energy field and that the AEC should determine com- 
pulsory licensing to be necessary to effectuate the policies and purposes of the act. 
Instead, section 153(a) now requires that, before declaring a patent to be affected 
with the public interest, the Commission must find that the invention “is of primary 
importance in the production or utilization of special nuclear material or atomic 
energy”; and before such determination is made, the act directs the Commission 
to give the patent owner an opportunity for hearing.” Furthermore, section 
153(b)(2) requires that, even after such determination has been made, a compulsory 
license on a reasonable royalty basis shall be issued to a particular applicant only 
if the Commission finds his proposed use “is of primary importance to the conduct 
of an activity by such person authorized under this act.”*’ It is not wholly clear 





legislation, included a recommendation that some form of compulsory licensing authorization be retained 
for a limited period because “considerations of fairness require some mechanism to assure that the limited 
number of companies, which as Government contractors now have access to the program, cannot build 
a patent monopoly which would exclude others desiring to enter the field.” H.R. Doc, No. 328, 83d 
Cong., 2d Sess, 7 (1955). Considerable testimony on the subject of compulsory licensing, covering a 
wide range of views, was again received by the Joint Committee in the public hearings which immediately 
preceded the enactment of the law. See Hearings, supra note 18. 

** See especially the Statement of the Managers on the Part of the House, in the second conference 
report, H.R. Rep. No. 2666, 83d Cong., 2d Sess. (1954), appearing at 100.Cono. Rec. 14867 (1954), 
and the accompanying legislative debate. The legislative history is set forth in greater detail in note 44 
infra. 

°° 68 Srar. 945, 42 U.S.C.A. §2183(a) (Supp. 1954). 

*° 68 Srar. 945, 42 U.S.C.A. §2183(b)(2) (Supp. 1954). 











semen pereane es 


122 Law aNp ConTEMPORARY PROBLEMS 


from the act itself whether the patent owner is entitled to a hearing on the issues 
raised by the particular application, but it appears that the AEC does intend, by its 
regulations, to assure to the patent owner this important procedural safeguard.” 

Here then, in consequence of the terms of section 153(a) and 153(b), is a new 
double-barreled, “primary importance” test which places significant statutory limita- 
tions on the scope of the Commission’s authority. While the meaning of the phrase 
“primary importance” may not be entirely self-evident and may require elucidation 
from records developed before the Commission in particular cases if they should 
ever arise, the act itself plainly was intended to lay down a basic principle that the 
compulsory licensing power cannot be exercised merely as a matter of routine or to 
carry out some relatively inconsequential purpose. 

In addition, section 153 provides an alternative procedure whereby compulsory 
licensing proceedings may be initiated by an outsider who wants to obtain such a 
license, rather than by the AEC itself. For such a case, there are detailed pro- 
cedural provisions which assure the patent owner the protection of a full hearing. 
Moreover, here the Commission's authority is once again hedged in by the “pri- 
mary importance” test, but this time on a triple-barreled basis. Not only must 
the Commission find that the invention is of “primary importance” in the field 
and that obtaining the compulsory license is of “primary importance” to the 
applicant; the Commission is also required to find that the applicant's proposed 
activities are of “primary importance” to the furtherance of policies and purposes of 
the act. In addition, the Commission must find that the applicant cannot otherwise 
obtain a patent license from the patent owner on terms which the Commission deems 
reasonable. Then, and only then, may the AEC issue a compulsory license under 
this alternative procedure.** 

It will, thus, be seen that, under either of the procedures set forth in the statute, 
the Congress has surrounded the compulsory licensing power by a series of restrictive 
conditions which would make it virtually impossible for that power to be exercised 
except in a comparatively rare and factually compelling case. Indeed, this would -be 
true even if the Commission itself were not predisposed—as it so clearly is by its 
belief in the importance of the patent system—to regard compulsory licensing as a 
“reserve power.”** The power could be exercised, if necessary in some exceptional 
case, to prevent the progress of the entire industry from being blocked by an unduly 


"This was not evident either from the proposed regulations on Standard Specifications for the 
Granting of Patent Licenses, which the AEC issued on April 7, 1955, 20 Fep. Rec. 2283 (1955), or from 
the proposed regulations on Rules of Practice, which the AEC issued on August 10, 1955. Id. at 5786. 
But there have been informal indications that, when the full set of AEC regulations is issued in final 
form, this safeguard will be expressly provided for 

*°68 Srar. 945, 42 U.S.C.A. §2183(c), (d), (e) (Supp. 1954). 

** See, for example, the Commission's statement in Hearings, supra note 18, pt. 2, at §97. In testi- 
fying before the Joint Committee on February 4, 1955, in Hearings before the Joint Committee on Atomic 
Energy on Development, Growth, and State of the Atomic Energy Industry, 84th Cong., 2d Sess. pt. 1, 
at 194 (1955), William Mitchell, the AEC General Counsel, stated: “The compulsory licensing pro- 
visions of §153 of the act are deemed by the Commission to establish a reserve power. It is not 
anticipated that this authority will be invoked, except under compelling circumstances.” 
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wide monopoly over a vital invention. Only the future can tell us whether any 
such situation will ever arise with respect to the inventions or discoveries which 
come into existence before September 1, 1959.°* 

ReEportING REQUIREMENTS 

The 1946 act contained a 60-day reporting requirement for inventions in those 
areas of atomic energy which the act excluded from the regular patent system.” 
By section 151(c) of the 1954 act, the 60-day period has been increased to go days," 
and this undoubtedy makes compliance considerably more practicable. But more 
important, section 151(c) has substantially enlarged the areas of invention that are 
covered by the reporting requirement. 

In its present form, the reporting requirement is not limited to the atomic 
weapons area, which, as we have noted, is the only area now excluded from the 
patent system. The requirement reaches out to include also all inventions or dis 
coveries useful either in the “production” or in the “utilization” of either “special 
nuclear material or atomic energy.” The purpose of this provision was described 
in the Joint Committee’s legislative report as being “to keep the Commission fully 
and currently aware of all technology in the field of atomic energy.”*’ In other 
words, no one is authorized to hold back from the Commission any new tech- 


nological development which might be important in the planning or execution of 


the Commission's programs and other responsibilities. And what the act calls for 
in the report is “a complete description” of the invention or discovery. 

It will be noted that the terms employed in the reporting provision have an ex 
tensive coverage, which would facilitate their being interpreted so as to accomplish 
their exceptionally broad purpose. Since most inventions in the field of atomic 
power development either will clearly fall within the scope of this reporting pro 
vision, or arguably might do so, it is worth considering, for a moment, what the 
effects of this important part of the act may be. 


“By §153(h) of the act, 68 Svat. 945, 42 U.S.C.A. §2183(h) (Supp. 1954), the compulsory 
licensing provisions apply to any patent the application for which shall have been filed before September 
1, 1959—1n other words, inventions conceived during a period of approximately five years from the 
enactment of the 1954 act. The Senate had voted to make this period ten years, on the ground that five 
years would not provide a sufficiently long interim period (see 100 Conc. Rec, 12002-03 (1954)), but, on 
this point, yielded to the House. It should be noted, however, that under the act, the compulsory 
licensing provisions are applicable to such inventions during the entire seventeen-year life of the patent 
after the patent has been issued. Indeed, were it otherwise, the compulsory licensing provisions would 
be virtually meaningless: for one thing, the licensee then would have no assurance of being able to 
retain the license after the five-year period expired and hence he would hardly be justified in investing 
any capital on the strength of such a license; for another, the time lag in the Patent Office for prosecution 
of patent applications means that probably not a great many of the privately owned patents in the field 
should be expected to issue much before September 1, 1959, and, accordingly, the need for the compulsory 
licensing safeguard, with respect to such inventions, would be most likely to arise after September 1, 
1959. 

*° See §11(a)(3), 60 Svar. 768, 42 U.S.C. §1811(a)(3) (1946) 

*°68 Srar. 943, 42 U.S.C.A. §2118(c) (Supp. 1954) 

*THLR. Rep. No. 2181, 83d Cong., 2d Sess. 25 (1954). The Commission itself described the purpose 
of the provision as follows: “By being fully apprised of private invention in this field, the Commission 
will be in a position to allocate its resources and funds where they are most needed. Without knowledge 
of private achievement avoidance of duplication of effort cannot be assured.” See Hearings, supra note 18, 


at 598 
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First, it should be made clear that section 151(c) gives to the inventor an election. 
Within the go-day period, either he must file a patent application in the Patent 
Office or else he must file an invention report with the AEC, but he is not required to 
do both. Different considerations may influence his choice in particular cases, but 
if he is not prepared to undertake the expense and the trouble of filing a patent ap 
plication, then he is under an affirmative duty to report the invention to the AEC. 
If he does elect to file a patent application, the invention, in due course, will pre- 
sumably be made known to the AEC by the Commissioner of Patents, in view of 
section 151(d) of the act, which requires the Commissioner of Patents to notify the 
AEC and provide the AEC with access to all patent applications which, in the 
Commssioner’s opinion, disclose inventions within the categories listed in the re 
porting requirements of section 151(c).** 

Next, there is the question of computation of the go-day reporting period. The 
act fixes the time as on or before the ninetieth day after whichever of two events 
is later—either the ninetieth day after “completion of such invention,” or the ninetieth 
day after the inventor “first discovers or first has reason to believe” that the invention 
is useful in such production or utilization. This language is not substantially 
different from that in the 1946 act, but it raises a number of practical problems as to 
interpretation, For example, the meaning of the word “completion” is not fully 
self-explanatory and will have to be considered carefully in the light of all the cir- 
cumstances of the particular case. Questions of this type have not yet come up for 
administrative or judicial decision under either the 1946 or the 1954 act. Until 
they do, the cautious approach will be to err on the side of filing the report or the 
patent application too soon rather than too late. 

It is perfectly natural for a company or an individual working in this field to 
wonder what might be the consequences of not complying with the reporting re- 
quirements of section 151(c). As a matter of principle, of course, most people will 
want to be sure they are taking adequate steps for compliance, regardless of whether 
noncompliance might bring with it any serious legal consequences. Moreover, apart 
from legal consequences, there are the obvious problems as to good reputation and 
public relations, both of which could be adversely affected by noncompliance. 

But the matter does not stop there. There are, in fact, some important legal 
consequences that need to be considered. One is expressly spelled out in the act, in 
connection with the statutory awards for inventions in the atomic energy field. 
Section 157(b) (3), dealing with eligibility for such awards, makes it a condition of 
eligibility that the applicant shall have complied with the provisions of section 151(c). 
Hence, an invention which has not been either filed in the Patent Office or reported 
to the AEC within the stipulated go-day period could not be the subject of a statutory 
award. The AEC Patent Compensation Board has so held in a recent decision, 
stating that the reporting requirement is “a requirement which this Board may not 

nase 


waive or overlook. 


"68 Sravr. 943, 42 U.S.C.A. §2183(d) (Supp. 1954). 
*** See In re Grossman, Docket No. 17 (Oct. 25, 1955), reported in Aromic INpusrry Rep. 235:641, 
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Another rather serious legal consequence might arise in connection with activities 
carried on pursuant to license or permit issued by the AEC. For example, the 
Commission’s regulations provide that access permits, or facilities licenses, or licenses 
for distribution of special nuclear material shall all be subject to suspension or 
termination by the AEC for violation of or failure to observe any of the terms of the 
Atomic Energy Act of 1954 or Commission regulations.*” Accordingly, failure to 
comply with the reporting requirements of section 151(c)—particularly if such failure 
were to be continuous and deliberate--could place in jeopardy an access permit or a 
license which the AEC has issued. 

There is also the possibility that the validity of a patent eventually issued to covet 
the particular invention might be drawn in question if noncompliance with these 
reporting requirements could be established. This is a point which has not yet 
been litigated in patent suits involving the interpretation of either the 1946 or the 
1954 Atomic Energy Act. Perhaps it will not be litigated for some time to come. 
But in the absence of a definitive adjudication, it would be hard to say with assur- 
ance that an inventor who fails to live up to the reporting requirements of section 
151(c) may not also have thrown away his patent rights. 

In addition, there is even the possibility that noncompliance with the reporting 
requirements of section 151(c) might be punishable criminally, if the Government 
were to establish beyond a reasonable doubt that the violation had been willful.” 

Section 151(c) does not distinguish between inventions of great significance and 
inventions of small significance; it applies to every “invention or discovery” in the 
atomic energy field defined. Hence, the reporting requirements cannot safely be 
ignored merely on the ground that the invention does not measure up to whatever 


level of importance the company normally looks for when deciding to file and pros 


ecute a patent application. Nor can information be withheld merely on the ground 


that it constitutes know-how or trade secrets which normally would be tightly held 
within the company; if such know-how or trade secrets embody an “invention or dis 


covery” within the atomic energy field defined, then the invention or discovery is 


235:643 (1955) The case on its facts involved the applicant's failure to comply with the reporting 


requirements of the 1946 act, but on this point, it is clear that there would have been no difference 


if the 1954 act had been involved. 


** See the proposed regulations concerning Access to Restricted Data, §25.15, 20 Feo, Reo. 3635 


(1955); Licensing of Production and Utilization Facilities, §50.100, id. at 2491; and Special Nuclear 
Material, §70.61(b), id. at 2494. It is to be expected that such provisions will be continued when the 
respective regulations are issued in final form 

*’ Section 223 of the 1954 act provides: “Whoever willfully violates, attempts to violate, or conspires to 
violate, any provision of this Act for which no penalty is specifically provided shall, upon con 
viction thereof, be punished by a fine of not more than $5,000 or by imprisonment for not more than 
two years, or both... .” 68 Srar. 958, 42 U.S.C.A. $2273 (Supp. 1954). If this criminal penalty 
should be determined to be applicable to noncompliance with the reporting requirements of §151(c), 
then it would be important to consider in this connection the possible meanings and scope of the word 
“willfully,” as here used. Cf. United States v. Murdock, 290 U.S. 389 (1933); Browder v. United State 
312 U.S. 335, 341-42 (1941); Spies v, United States, 317 U.S. 492 (1943); Screws v. United States, 425 
U.S. g1, 101-07, 151-57 (1945) 
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plainly subject to the reporting requirements.*’ Moreover, the fact that the in- 
vention may be developed during the course of a contract with the Army, the Navy, 
the Air Force, or some other federal agency besides the AEC, and, hence, may be 
subject to a separate reporting requirement of the government agency which has let 
the contract, would not appear to justify or excuse noncompliance with séction 
151(c). In addition, nothing in the act appears to confer upon the Commission 
itself an authority to grant extension of time, and hence it is doubtful whether the 


Commission would be authorized to grant, by contract or otherwise, a period longer 
than the specified go days, even to its own contractors.” 

All these considerations give to the reporting requirements a practical operating 
importance which, at first glance, might easily be overlooked. There is probabl; 
nothing about the reporting requirements which a well-managed business cannot liv: 
with in peace and harmony. But to do so requires careful planning and review, a: 
well as a genuine desire to comply. 

Contracts AND Orner ReLaTionsHips with THE AEC 

Section 152 of the 1954 act has a title, “Inventions Conceived During Commission 
Contracts,” which hardly suggests the mischievous and vexatious nature of its 
contents.” In the Congress, the legislative process does not always move with 
complete smoothness and efficiency—particularly toward the end of a long and con- 
troversial session. Section 152 evidences some of the weaknesses inherent in the 
legislative process, just as certain other portions of the act stand as monuments to 
its strength. 

What Section 152 does by its terms is to vest in the Government, rather than in 
the inventor, the ownership of atomic energy inventions conceived under contracts, 
with the Commission, except to 


, 


subcontracts, arrangements, or “other relationships’ 
the extent that the Commission may waive such rights of the Government. ‘That 
this is an unintentionally far-reaching and troublesome provision has now become 


apparent. 

Perhaps the most important contributing factor to the section 152 difficulties was 
the fact that neither its provisions nor anything like them were in the bill at the 
time of the main public hearings held by the Joint Committee on Atomic Energy. 


*' It may well be, however, that if appropriate justification is furnished, the Commission will be pre- 
pared to maintain the confidentiality of trade secrets. Cf. §2.790 of the proposed AEC Rules of Practice, 
relating to requests for withholding documents from public inspection. 20 Fep. Rec. §792 (1955). 

** Section 161(q) of the 1954 act, 68 Srar. 948, 42 U.S.C.A. §2201(q) (Supp. 1954), confers on the 
Commission authority to “make, promulgate, issue, rescind, and amend such rules and regulations as may 
be necessary to carry out the purposes of this Act.” It would not be easy to bring within that authoriza- 
tion a regulation which purported to relieve the inventor entirely of his obligation to make a report 
within the go-day period which §151(c) specifically lays down. On the other hand, it might be with- 
in the Commission's authority to establish by regulation a system of short-form reporting, which 
called for filing within the go-day period an initial short-form report that would later be amplified. A 
principal problem in connection with drafting any such regulation, however, would be to devise a short- 
form report which, nevertheless, met the statutory requirement that the report to be filed within the 
go-day period should contain a “complete description” of the invention or discovery. 

*"68 Svar. 944, 42 U.S.C.A. §2182 (Supp. 1954). 
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Thus, section 152 never had the benefit of the public comment and criticism which 
is so often indispensable in forging legislation that will be truly adequate to meet 
the problems of the day. What happened was that section 152 was put forward 
somewhat later, by those who were opposed to the compulsory licensing provisions, 
in the hope of persuading their colleagues in Congress that section 152 would mak« 
it unnecessary to include any compulsory licensing provisions whatsoever. The final 
result, however, was that instead of selecting between one or the other, the Congress 
included both sets of provisions in the act.** 

After the act was passed, the detailed provisions of section 152 began to receive 
more intensive scrutiny. It has already become apparent that the language of section 


152 is giving rise to problems of real magnitude, By its terms, the section is ap 


plicable to any invention useful in the production or utilization of special nuclear 


material or atomic energy if the invention is “made or conceived under any contract, 


subcontract, arrangement, or other relationship with the Commission, regardless of 
whether the contract or arrangement involved the expenditure of funds by the Com 
mission.” The section goes on to provide that in any such case, the invention “shall 
be deemed to have been made or conceived by the Commission”—in other words, 
to be government property rather than the private property of the inventor. The 
section then contains an exception on which very much hinges. The exception 
provides that the Commission “may waive its claim” to any such invention “if 
made or conceived by any person at or in connection with any laboratory undet 
the jurisdiction of the Commission as provided in section 33,"° or under such cur 
cumstances as the Commission may deem appropriate.” 


** The bills which served as the principal basis of the testimony given before the Joint Committee on 


Atomic Energy in the public hearings were H.R. #862 and S. 3323, identical bills introduced on April 


15, 1954, 83d Cong., 2d Ses These bills contained neither compulsor leensing provisions nor 


anything resembling what later became $152. After the testimony from the public—though not from 


agencies—had been virtually completed, there was prepared and circulated a committee 


government 
that time to be made in 


print, dated May 21, 1954, incorporating numerous che-ges proposed at 
the bill This committee print did not contain any compulsory licensing authorization, but it did 
contain what was a forerunner of the 4152 finally incorporate: in the act This forerunner of §152 
received rather critical comment from the Commission in testimony given on June 2, 1954 See 
Hearings, supra note 1%, pt. 2, at §98%-99. The bill as reported out by the Joint Committee on 
1954 (H.R. 9757 and S. 3690) contained a limited compulsory licensing authorization but 


June 20, 
not a §152 provision. In that form, it passed the Senate as H.R. 9757, with certain amendments 


on July 27, 1954. 100 Cone, Rec. 12242 (1954). Meanwhile, on July 26, 1954, the bill had been passed 


the House, id, at 12024-26, after the House, on July 23, 1954, had accepted an amendment offered 
provisions 


vy 
by Representative Cole which substituted the present §152 for the compulsory licensing 
Id. at 11721-29. Because of these and other differences between the Senate and the House, the bill went 
to conference, The first conference report, dated August 6, 1954, retained the §152 provisions, but 
in lieu of compulsory licensing, it sought to introduce a provision directing the Commission to give 
preferred consideration for §103 commercial licenses, during the next five years, to 
who agreed to make their patents available on a reasonable royalty basis to all other commission licensees 
who demonstrated need therefor See H.R. Rep. No. 2639, 83d Cong., 2d Sess. 36, 48-49 (1954) 
13787 (1954), but was rejected 
Sess 


those applicants 


This conference report was agreed to by the House, 100 Cone. Re 
by the Senate. Id. at 14364. A second conference report, H.R. Rep. No. 2666, %3d Cong., 2d 
(1954), containing the provisions finally incorporated in the 1954 act, was then submitted to and accepted 
by both House and Senate. 100 Cone. Rec. 144%52-73, 14603-06 (1954) 

** Section 33, 63 Srar. 928, 42 U.S.C.A. §2053 (Supp. 1954), covers a special situation—probably of 
relatively minor importance with respect to the general patent aspects of this subject—where the Com- 
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This statutory language furnishes virtually no standards by way of guidance. 
The general purpose of the sponsors of this amendment appears to have been to put 
the Commission in a position where the Commission would be able to prevent firms 
from profiting in an inappropriate manner from their association with the govern- 
ment-financed atomic energy program.*® Hence, the Commission is confronted with 
some very understandable difficulties in determining where it is “appropriate” to 
relinquish these important property rights which the act otherwise vests: in the 
Government.*? Moreover, when the breadth of the coverage is considered—“under 
any contract, subcontract, arrangement or other relationship with the Commission, 
regardless of whether the contract or arrangement involved the expenditure of funds 
by the Commission”—it would be possible to conclude that very few people might 
be able to own a patent in the field of atomic energy, except by leave of the Com- 
mission in the exercise of its discretionary waiver authority. Since the statute ex- 
pressly provides that the use of federal funds by the inventor is not required in 
order to bring the relationship within section 152, the terms which the Congress 
put into this section would appear to have a reach that goes remarkably far.” 

An obvious question is whether the sweeping language of section 152 would 
vest in the Government the inventions conceived by a research licensee operating 
under a section 104 research license from the Commission,” or those conceived by 
a commercial licensee operating under a section 103 commercial license from the 
Commission.” If so, it might appear that section 152 has succeeded in taking back 
almost the very thing that the other patent provisions of the act were designed to 
assure, Fortunately, there is some rather direct legislative history indicating that 
a mere licensee was not intended to be included.” 


mission carries on research for others in its own facilities because private facilities are inadequate for the 
purpose. 

**In introducing the amendment, Representative Cole stated: “The amendment that I have proposed 
is to the effect that every application for a patent in this field must carry with it a sworn statement 
by the applicant telling the time and circumstances and conditions under which this invention or dis- 
covery was conceived, and if that information discloses that it was during the course of any employment 
by the Atomic Energy. Commission or employment by a contractor of the Commission or in any relation- 
ship whatever with the Federal Government that then the Commission may deny to that applicant the 
right of a patent and declare that that patent is public property—based upon the argument that it was 
conceived in the course of an association with the Government which was supported by public funds. 
That to me accomplishes the objective. It prevents anybody at all—everybody whatsoever who has been 
engaged in this program from obtaining a patent in the nonmilitary field of atomic energy, if that 
invention or discovery was conceived during the course of any association or relation with the 
Government.” 100 Cone, Rec. 11722 (1954). 

*"In this connection, see also the testimony of William Mitchell, AEC General Counsel, in Hearings 
before the Joint Committee on Atomic Energy on Development, Growth, and State of the Atomic Energy 
Industry, 84th Cong., ad Sess., pt. 1, at 194, 197-99 (1955) 

“ Section 152 also provides that, in the event of a controversy between the AEC and the inventor con 
cerning whether the invention was “made or conceived in the course of, in connection with, or under the 
terms of any contract, subcontract, arrangement, or other relationship with the Commission entitling the 
Commission to take title to the application or the patent,” then such controversy is to be determined by 
the Board of Patent Interferences, subject to appeal to the Court of Customs and Patent Appeals. 

** See 68 Srar. 937, 42 U.S.C.A. §2134 (Supp. 1954). 

*’ See 68 Srar. 936, 42 U.S.C.A. §2133 (Supp. 1954) 

*' During the debates, Representative Cole, then Chairman of the Joint Committee on Atomic Energy, 
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Even if this legislative history can safely be relied upon, however, it does not solve 
the problem of how much more—or, indeed, how little more—there need be before 
the licensee finds himself enmeshed in section 152. For example, in the ordinary 
course of arranging for a license from the Commission, consultations may take place 
between the prospective licensee and the Commission which result in suggestions 
from the Commission as to the most feasible means of carrying out the proposed 
project. Will the acceptance of such suggestions create an “arrangement, or other 
relationship” which catches him up in the section 152 net? Or if, after obtaining the 
license, the licensee later consults with the Commission concerning technical prob 


lems and decides to-follow suggestions which the Commission makes, has section 


152 then cast a cloud upon all his patent rights in the field? And will the Com 


mission come to the conclusion—as it intimated early in 1955°*—that a licensee who 
also has access to restricted data is thereby brought within the scope of section 152? 

These are only a few of the types of problems which section 152 creates. Most 
assuredly, there are many more. Some of therh, moreover, arise in connection with 
what would otherwise be regarded as the routine effort to meet procurement needs 
of the Commission and its contractors. How is a company in the atomic energy 
field to be able to know that—even if the reach of the terms “contract,” “subcon 
tract,” and “arrangement” has been successfully avoided—it has still not become in 
volved in some “other relationship with the Commission”? I am not unmindful of 
Judge Cardozo’s caution that “overemphasis of certainty may carry us to the worship 
of an intolerable rigidity.”™ But surely here in section 152 we are confronted with 
a kind of harassing uncertainty that is without purpose or utility. 


Mr. Ooms has indicated that anyone who writes a letter to the Commission may 


have to worry about whether he is in trouble under section 152.°* This is perhaps an 


exaggeration, but unfortunately not a large one. And, equally unfortunately, the 


comment might also be applicable to certain types of letters one might write to a 
stated: “It is not intended that section 152 should cover licensees unless in some other respects they do 
have an association with the Commission by reason of being a contractor or subcontractor or having 
money given to them by the Commission. But the mere fact of a person having a license does not 
mean necessarily that the product of his operation, if a patent should flow, would become publicly 
owned, 

“While section 152 clearly prohibits the granting of patents on any invention or discovery in the 
atomic field ‘made or conceived under any contract, subcontract, arrangement, or other relationship with 
the Commission,’ it would be necessary to strain this language to blanket within the prohibitions those 
persons whose sole relationship with the Commission is a license granted by the Commission or the 
use under license of some special nuclear material owned by the Commision.” 100 Cone, Rec. 13783 
(1954). 

Senator Hickenlooper, then Vice Chairman of the Joint Committee, also stated: “It should be noted 
that this provision was not intended to apply to licensees of the Commission or to persons doing 
independent work, involving only a Commission security clearance, and not contractual arrangement.” 
Id. at 14344 

** See testimony of William Mitchell, AEC General Counsel, on February 4, 1955, in Hearings, 
supra note 47, pt. I, at 199-200, 

°® Benyamin N. Carvozo, Tue Growrn or rue Law 19 (1924) 

** See Ooms, supra note 8, at 284-85. 
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commission contractor. Indeed, section 152 difficulties may sometimes be lurking in 
the most innocent kinds of telephone calls.” 

There are two ways of trying to deal effectively with the host of problems created 
by section 152. One is the obvious suggestion that this section of the law might be 
promptly amended, If any statutory provisions at all are needed to deal with in- 
ventions conceived during commission contracts—and it is extremely doubtful that 
they are, particularly in view of the general success with which the AEC has ad- 
ministered the patent clauses in its contracts and subcontracts”—then section 152 
could be amended so as to confine its scope to the essentials and, at the same time, 
clearly free from its threat those activities that ought not to be covered. But the 
prospect for an early legislative solution is not necessarily hopeful. The patent pro- 
visions of the act, it will be recalled, are among its most controversial features. 
Genuine difficulties might stand in the way of trying to open up section 152 without 
at the same time putting up for re-examination all the patent provisions of the act. 
And certainly, it would not be suprising to find in the Congress a disposition not to 
undertake any such general re-examination of the hard-fought patent provisions 
until more actual experience has been accumulated under the enactment of 1954." 

There is also available another remedy, and this one would not require legislative 
change. It does, however, call for boldness and clarity of action on the part of 
the Commission. The waiver power conferred upon the Commission by section 
152 is, as we have seen, a very broad authority. The Commission “may waive its 


®°© Section 152 also contains some rather complex and onerous procedural provisions which are intended 
to implement its substantive features. These procedural provisions are bound to create a number of 
problems for everyone, including particularly the Patent Office, but they are minor irritations as com- 
pared to the major substantive uncertainties that have been discussed. 

"For a general description of the types of AEC patent clauses used in its contracts following the 
1946 act, see AEC Firva Semiannuar Rev. 150 (1949); and also the testimony of William Mitchell, 
AEC General Counsel, in Hearings, supra note 47, pt. 1, at 193. The patent clauses undoubtedly will 
need some overhaul in the light of the purposes and provisions of the 1954 act; indeed, this by now 
may be somewhat overdue But there is no ground for believing that the provisions of §152 would 
provide any assistance or helpful guidance for that overhaul. It should also be noted that §159 of 
the 1954 act expressly declares: “Nothing in this Act shall affect the right of the Commission to require 
that patents granted on inventions, made or conceived during the course of federally-financed research or 
operations, be assigned to the United States.” 68 Srar. 948, 42 U.S.C.A, §2189 (Supp. 1954). 

*T At the time the compulsory licensing provisions were finally accepted by the House (see note 
44 supra), Representative Cole stated that the Managers on the Part of the House were accepting the 
Senate's position on the understanding that the problem would be re-examined at the beginning of the 
next session of Congress. See 1oo Cone. Ree. 14871 (1954). Representative Cole did introduce 
a bill at the next session which would have repealed the compulsory licensing provisions, and would 
also have amended §152 so as to greatly restrict its scope and eliminate many of the troublesome 
problems that are here being discussed. See H.R. 5167, 84th Cong., 1st Sess. (1955). See also Cole, 
Patenting Nuclear Developments, Nucleonics, April 1955, pp. 31, 34, Where Representative Cole states, 
with reference to §152, of which he himself was the sponsor: “Ironically, under the pressure of zealously 
trying to protect the normal American patent system, too much was written into this section.”” During 
the first session of the Eighty-fourth Congress, the Joint Committee on Atomic Energy did not take 
action on either H.R. 5167 or any other patent proposals. See also Representative Cole's address of 
September 22, 1955, where, in addition to reiterating his vigorous opposition to the compulsory licensing 
provisions, he said with reference to §152: “Unfortunately, there was insufficient opportunity for full 
discussion of this section and the past year has shown that this section needs to be revised.” Aromic 
Inpustry Rep. 51:86 (1955). 
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claim” under such circumstances as it “may deem appropriate.” In connection 
with the Access Permit Program, the Commission has already determined that 
under section 152 it may properly exercise this waiver power in advance.** Had 
the Commission not done so in the case of the Access Permit Program, it is possible 
that the whole program would have faltered miserably. Similarly, the Commission 
appears to have it within its power—through regulation and general policy inter 
pretations, as well as through rulings in particular cases presented—to determine in 


advance the general classes of cases in which the waiver power is to be exercised 


under section 152. This would probably involve a considerable administrative bur 
den for the Commission, But that is a small price to pay for being relieved of the 


appalling uncertainties which section 152 will otherwise create. Somewhat in the 


alternative, the Commission could make a more general determination to waive the 
Government’s rights under section 152 in all situations, except for specific cases 
where the Commission gives express notice in advance that this general waiver 
would not be deemed applicable. Thus, in one way or the other, it seems possible 
that the Commission itself, by heroic efforts, can overcome the unfortunate conse- 
quences of this poorly drafted section of the act. 


"This is the Access Permit Program which is described in AEC E:onreenru Semiannuat Rep, 


102-03 (1955), and is discussed elsewhere in this symposium. See Green, Information Control and 


Atomic Power Development, supra, 91-112. In the access permits which are being issued, the Commis 
sion includes the following advance waiver 
“In issuing the Access Permit, the Commission hereby waives, under Section 152 of the Atomic 


Energy Act of 1954, (1) its rights in inventions or discoveries made or conceived in the course of, in 


connection with, or resulting from access to confidential restricted data provided under the terms of this 
Access Permit, and (2) its rights, except an irrevocable royalty-free, non-exclusive license for Govern 
mental purposes, in inventions and discoveries made or conceived and which result from access to secret 


restricted data obtained in the course of, in connection with, or under the terms of this Access Permit.” 








PUBLIC POWER AND ATOMIC 
POWER DEVELOPMENT 


Hersert S. Marks* 


I 

A jumble of questions of law, politics, public opinion, economics, and ideology 
make the subject of public power a rich and confused field of debate. This paper 
is not concerned with the merits of that debate; it is concerned rather with a law- 
yer’s appraisal of the Atomic Energy Act of 1954 as that law relates to public-power 
issues. In making such an analysis, it is first necessary to describe the position which 
public and private power now occupy in the economic system, entirely apart from 
atomic energy. Next, it is important to know the part which federal law and policy 
have played in producing these conditions. The relation between federal power policy 
of the past several decades and atomic energy can then be discussed. And finally, 
it will be possible to analyze the Atomic Energy Act of 1954 as an expression of 


federal power policy in its bearing on public and private power, 
Il 


Power supply in the United States is organized on the following lines:' 

About sixty-five per cent of the country’s electric service is furnished by private 
utility systems. Ordinarily, each private operating company enjoys a monopoly in 
a defined territory, and usually, each private utility maintains plants to generate 
power, transmission systems to carry it to centers of urban or rural use, and distri 
bution systems to make delivery to ultimate consumers in the company’s service 
area. Monopoly in given service areas and integration of large-scale generation with 
transmission and distribution represent the most economical means of providing 
electric service, whether supply is public or private. 

Nearly twenty per cent of the country’s electric service is furnished by federal 
and local publicly owned systems and cooperatives. (While cooperatives are owned 
by their member-consumers and regard themselves as private agencies, the utilities 

* A.B. 1929, University of Pennsylvania; LL.B. 1932, Harvard University, Member of the District 
of Columbia, New York, and Tennessee bars, Formerly General Counsel, Atomic Energy Commission; 
Ass't General Counsel, Tennessee Valley Authority; General Counsel, Bonneville Power Administration; 
Ass't General Counsel, War Production Board; Special Assistant to the Undersecretary of the Department 
of State. Author | with George F. Trowbridge], Framework ror Aromic Inpustry-—A CoMMENTARY 
on THe Avomic Enrercy Acr or 1954 (1955). Contributor to legal and other periodicals. 

* Except as otherwise noted, all of the statistical data about power supply, past and present, are 
derived from Epison Eveeraic Instrrure SrarisnicaL BULLETIN FoR THE YEAR 1954, Eveerric Uriniry 
Inpusrry in THe Unrrep Staves (1955). Data about power supply can be expressed in a variety of 
terms, such as power capacity, energy output, etc. The percentages used in this paper to describe the 
relative positions of public and private power are based upon capacity figures. Somewhat different per 
centages would be obtained if energy output were employed; but the trends indicated would not be 
materially different 
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consider them a part of the publicownership group). The form of organization 
among these public systems is much less uniform than among the private companies. 
For example, in the Tennessee Valley region, the TVA generates power which it 
transmits and sells to large industries and wholesales to municipally owned distri 
bution systems or cooperatives for sale at retail to ultimate consumers. In Ne 
braska, where there are no longer any private utilities, a group of state agencies 
generates, transmits, and distributes power to all consumers in the state. In the 
Northwest, the Bonneville Power Administration of the Department of the Interior, 
as marketing agency for Bonneville, Grand Coulee, and other federal hydro-electric 
projects, is the largest single source of power at wholesale, transmitting and selling 
it to private utilities, to large industries, to municipal and other publicly owned 
systems, and to rural cooperatives. Other agencies of the Department of the Interior 
perform functions similar to the Bonneville Power Administration (but on a lesser 
scale) in the Southeast, the Southwest, and the Far West. And scattered through 
the country are still other public and cooperative systems, ranging in size from 
the large urban systems of the city of Los Angeles and the important REA genera 
tion, transmission, and distribution cooperatives to the many small municipal 
systems and rural cooperatives which exist as islands in the midst of territory served 
by large private utilities and which frequently depend upon such utilities for their 
source of wholesale power. 

The remainder of the power supply of the country is accounted for by industrial 
companies, mines, railroads, and street railways which generate for their own use. 
This segment of the total supply (called self-generation) is not important in relation 
to the public-versus-private-power controversy. For economic reasons, the propor- 
tion of power requirements supplied in this way has been slowly declining for many 
years. 

In contrast, since 1932, public power systems and cooperatives have increasingly 
supplied a greater portion of the market for electric service. In 1932, and for a 
number of prior years, public power accounted for only four to five per cent, as 
compared with today’s twenty per cent; private utilities accounted for seventy-five 


per cent, as compared with today’s sixty-five per cent; and self-generation accounted 


for twenty per cent, as compared with today’s fifteen per cent.* In fact, apart from 
the absolute increase in the use of electricity, this great comparative growth of public 
and cooperative systems is the most striking feature of the period, 

Many factors have contributed to this phenomenon, but one in particular stands 
out. Between 1932 and about 1945, federal power policy constantly encouraged the 
public-power movement by making newly available to it hydro-electricity. Federal 
hydro-electricity now comprises nearly half of all the publicly owned supply—or 
nearly ten per cent of the total electric supply, as compared with less than one per 
cent in 1932. The TVA and the power agencies of the Department of the Interior 


* All of these data are, of course, relative. The over-all power capacity in the United States has 
approximately quadrupled since 1932, and the present positions of public and private systems represent 


their respective shares in a greatly enlarged market. 
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all had their inception in hydro-electric projects, and except for the TVA, all of 
them still maintain their hydro-electric character. Even the important state enter- 
prises, like those in Nebraska, received their initial impetus through PWA loans 
and grants to construct locally owned hydro-electric dams.* 

The marked trend to public power which began in the 30’s with the New Deal 
had, however, slowed down by the close of World War II. Since 1945, for example, 
there has been no significant territorial expansion by TVA* and few major terri- 
torial expansions by other public agencies. It may be an oversimplification to 
suggest that the relative stability between public and private power in sharing the 
total market since the close of the war is the result of a change in political climate. 
But since the end of the war, Congress has been less willing to authorize entirely 
new federal hydro-electric projects, one of the prime forces in the public-power 
movement in the 30's and early 4o’s. This was true even while President Truman 
was in office and before the outright opposition of the present administration to 
expansion of new federal power developments.® And although public power’s share 
of the market rose from about seventeen per cent in 1950 to nearly twenty per cent 
in 1954, most of this increase is explained by the immense amounts of power which, 
with the beginning of the Korean war, the TVA supplied to defense loads, espe- 
cially in the Atomic Energy Commission installations in Tennessee and Kentucky.” 


Il 
The Roosevelt-Truman administrations favored public development of water 
resources; but that policy, in itself, is not enough to account for the present strength 


"Por a general account of the Nebraska experience, see Clarence A, Davis, Nesraska’s Pustic Power 
Expiatnep (1949); King, Nebraska, the Public Power State, 39 Pun. Uri. Port. 357 (1947). For a 
history of federal power developments, first as scen in the Truman administration and later as seen in 
the current administration, see 1 Presipent’s Warer Resources Poticy Commission, A Warer Potricy 
ror THE AMERICAN PEOPLE 219 ef seq. (1950); 2 COMMISSION ON ORGANIZATION OF THE EXECUTIVE 
Breancn or THe Government {Hoover Comm'n], Warer Resources ano Power 277 ef seq. (1955). 

*See TVA Ann Rep. 2 (1955). 

* Final acquisition of private utilities by the public systems in Nebraska was concluded in 1947. See 
note 3 supra, And in 1947, the Sacramento Municipal Utility District acquired the Pacific Gas and 
Electric Company system in the Sacramento area. See Sacramento Municipa Utitiry Disrricr ANN. 
Rep. 3 (1954). The only subsequent acquisition of major significance, however, has been the City of 
Seattle's purchase in 1951 of a competing private system in that city. See Crry or SearrLe DEPARTMENT 
or Licurinc Ann. Rep. 14 (1954). 

"See, eg., Congress Rejects Most New Power Projects, Public Power (official publication of the 
American Public Power Ass'n), Aug. 1952, p. 11; Power Facilities Slashed, Rural Electrification Maga- 
zine, Aug. 1952, p. 23. Congressional inaction paved the way for private development of the Roanoke 
Rapids hydro-electric site under a license from the FPC and over the strenuous objection of President 
Truman's Secretary of the Interior. See United States ex rel. Chapman v. FPC, 345 U.S. 153 (1953). 
The present administration has voiced no opposition to the issuance of an FPC license for the private 
development of the Hell's Canyon project. See In the Matters of Idaho Power Co., FPC Opinion No. 
283 (Aug. 4, 1955). Of course, existing federal systems have continued to expand capacity to supply 
to cooperatives to 
establish their own generating and transmission systems have been greatly speeded up. See e.g., REA 
Ann. Rep. 13 (1948); id. at 5 (1950). The result of these REA loans, however, has been less to invade 
private utility service areas than to supplant purchase from utilities at wholesale with power generated 
by the cooperatives themselves. See, ¢.g., Kansas City Power & Light Co. v. McKay, 225 F.2d 924 (D.C 


the increasing demands in their existing service areas And since 1948, REA loans 


Cir, 1955). 
"See TVA Ann. Rep. 3 (1955). 
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and size of public power systems. The huge Boulder project of the Hoover admin 
istration was also a federal development of water resources. There, the Government 
built the Hoover dam but arranged with existing local public and private agencies 
to divide the water power between them and deliver it with their own transmission 
systems to their respective magket centers. The policies followed with the Hoover 
Dam, accordingly, did not significantly alter the territorial balance between public 
and private groups.” 

The Roosevelt-Truman administrations followed different policies, however. 
Federal agencies were used both to build dams and market the power from them. 
Legislation for hydro-electric development was almost always accompanied by a 
requirement that in the sale of power, preference must be accorded to local publicly 


, 


owned systems and cooperatives.” In order to make the preference effective, the 


legislation sometimes authorized construction of federal transmission lines to bring 


’ In order to meet the claim of private utilities that 


the power to the local markets." 
such transmission lines resulted in wasteful duplication of facilities, the idea of 
“wheeling”, was conceived. Under this concept, the federal government refrained 
from building transmission lines, provided the utilities used their own transmission 
systems to deliver federal power to preference customers for the account of the 


'! This combination of federal 


Government and at a reasonable carrying charge. 
policies assured many existing public systems of a new source of power and re 
lieved them of dependence on uneconomic generating plants of their own or de 
pendence on purchases from private companies, which were frequently hostile to 
the municipal distribution systems to which they sold power at wholesale. Most 
important, however, is the fact that this federal supply was cheaper than alternative 
private sources. 

It is not within the scope of this paper to deal with the controversy over whether 
federal hydro-electricity was cheap because it was subsidized by appropriations, tax 


immunity, and the like; whether it was cheap because it was intrinsically low-cost, 


efficiently produced water power; or whether the private companies maintained 


excessively high rates or have received offsetting advantages through the rapid 


"See | COMMISSION ON ORGANIZATION oF THE Execurive Brancu i GOVERNMENT Hloover 


Comm N|, op. cu. supra note 3, at 94°95 (1955) 
* See, e.g., 48 Svar. 64 (1933), as amended, 49 Star. 1076 (1935), 16 U.S.C, § 8311 (1946); 50 


Srar. 733 (1937), as amended, 54 Star. 47 (1940), 16 U.S.C. § &32c(a) (1946); 52 Star. 405 (1935), 
733 947 4 1/7 4 
16 U.S.C. § 833¢ (1946); 58 Star. 890 (1944), as amended, 61 Srar. 501 (1947), 16 U.S.C, § 82558 


(Supp. 1952). Precedent for these recent statutory preferences is supposed to reside in the Reclamation 


Act of 1906, 34 Srar. 117, 36 Srar. 930 (1911), 43 US.C. §. 522 (1946). Whether this early preference 


clause had the same purpose as the more recent statutes is now disputed, Compare the testimony of 


Clarence A. Davis, Hearings before the Subcommittee of the Senate Committee on the [udiciary on 


Power Policy, 83d Cong., 2d Sess., pt. 2, at 490 (1954),.with Lepawsky, Why Public Power Is Here to 
Stay, The Reporter, Oct. 6, 1955, p. 33 
See, eg., Tennessee Valley Authority Act ; . ! ) is amended, 49 Svar. 1075 


1080 (1935), 55 Star. $99 (1941), 16 U.S.C. § 83 , () (1946); as to the Bonneville project, see 


50 Svar. 732 (1937), as amended, 59 Srar. 546, 547 (1945), 16 U.S.C, § 832a(b) (1946). 


'' As exemplifying the congressional attitude on wheeling, see S. Rep. No, 1803, 82d Cong., 


Sess. 2 (1952) 
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amortization privilege. What matters in the result is that municipalities and other 
public organizations were encouraged by the low cost of federal power and by 
complementary federal policies to enter the power business on their own account, 
and numerous new municipal and other public and cooperative systems were 
organized. 

In the early days of the New Deal, these new public and cooperative organiza- 
tions were also offered the advantage of low-cost financing through PWA loans and 
grants and through REA low-cost loans. Some of the new agencies, as in the case 
of the rural cooperatives, began to serve farm areas which had been neglected by 
private companies. Municipalities, as in the TVA area, planned distribution systems 
of their own, and by thus threatening to compete with private companies in the same 
areas, made it necessary for the latter to sell out their systems to the municipalities.’* 

In tracing the recent strength of public power to federal policy, it would be a 
mistake to minimize the part which purely local agencies have played and will 
continue to play in the public-power movement. Los Angeles, Seattle, Tacoma, 
and numerous other municipalities had publicly owned power systems long before 
the New Deal.’* In the early days of the century, municipally owned systems ac- 
counted for much more than five per cent of total supply, which was their share 
in the years just prior to 1932." The New York State Power Authority’s recent 
entrance into the Niagara-St. Lawrence development may stimulate future expan- 
sions of public power in the Northeast comparable to those encouraged elsewhere 
by federal activity during the 30’s and the 4o’s.'® Rural electric cooperatives, which 
now serve more than half of the farms in the country, would be an important force 
even if REA ceased to exist. 

It is also a mistake to dismiss public power as the invention of radical or Demo- 
cratic theorists and politicians, Nebraska, an overwhelmingly Republican. state, 
and now entirely served by public power, had thirty-five to forty municipally owned 
power systems prior to 1932.’ And it was the late Senator Robert Taft who, in 
response to complaints that the REA and the cooperatives were socialistic institu- 
tions, is reported to have said that rural electric cooperatives are as American as 
the Fourth of July. 

Finally, it is a mistake to assume that federal power policy and local public 
ownership always go hand-in-hand. Conflicts occur between different public-owner- 


17 


ship groups.’’ But when national legislation raises issues of public versus private 


** The story of these activities is told in the unsuccessful litigation of the utilities to block federal 
loans and federal power projects, See, ¢.g. Alabama Power Co. v. Ickes, 302 U.S. 464 (1938); Tennessee 
Electric Power Co. v. TVA, 306 U. S. 118 (1939). 

"See the testimony of Leland Olds, Hearings before the Joint Committee on Atomic Energy on 
Development, Growth, and State of the Atomic Energy Industry, 84th Cong., 1st Sess., pt. 3, at 513, 
516 (1955). 

** See Lepawsky, supra note 9, at 36. 

“Cf. the testimony of Leland Olds, in Hearings before a Subcommittee of the Senate Committee 
on Public Works on the Niagara River Power Project, 84th Cong., 1st Sess. 49-69 (1955). 

*? See Davis of. ct. supra note 3, at 14. 

*" See Davis, 4 New Look at Federal Power Policy, 53 Pus. Uri. Fort. 135 (1954). 
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power, the public agencies tend to stand together, This was the case in the debate on 
the Atomic Energy Act of 1954. The debate was concerned with precedents in federal 
power law and policy and the theories associated with them. Generally speaking, 
the public agencies found their supporters among the Democrats rather than among 
the Republicans. 


IV 
A plausible case can be made for applying to atomic energy the rationale of the 
policies established in the Roosevelt-Truman administrations for developing and 


marketing water power. The genesis of the federal interest in hydro-electric projects 
is the commerce, government property, and war powers clauses of the Constitu 
tion.’* The legal theory most often employed relates to the right of the Govern 
ment in navigable streams under the commerce clause. In thus exercising its right 
to improve navigation by construction of dams, the Government is held to realize 
a proprietary interest in the falling water at the dams. And generation of power 
therefrom by federal agencies and delivering it to market by transmission lines 
are regarded as an exercise of rights under the government property clause,'” as is 
accordance of a preference to public agencies and cooperatives in disposing of the 
power at wholesale. 

In their application, these concepts allow ample room to accommodate other 
purposes. Thus, a federal dam may be built on a stream once navigable, even though 
improvement of navigation is no longer as important as production of power.*” 
And creation of federally owned hydro-electric power and its delivery and sale to 
preference customers as a yardstick to supplement regulation of private utility 
monopolies has been justified for political, social, and economic reasons, apart from 
orthodox constitutional doctrines.* Development of water power by public rather 
than private agencies has further been pressed on the theory that water is a natural 
resource in which all the people have an interest, and their interest can best be 
realized by giving preference to public authorities in exploiting hydro-electric sites.** 
The logic of the yardstick idea can be applied as well to steam plants, and the natural 
resources theory can be applied as well to coal, oil, and gas, the other sources of 
energy. But historically, the conventional fuels have been exploited by privat 
agencies, and the constitutional bases for federal development of water resources 
is absent in the case of these fuels. 

The analogy between nuclear energy and water power, on the other hand, sug 
gests itself because the atomic enterprise began as a federal monopoly. The wartime 
work, conducted as a defense measure exclusively under government auspices, was 
continued under the McMahon Act without significant change, except to replace 

™ See 3 Presipent’s Warer Resources Poricy Commission, Waren Resources Law 6 (1950) 

*® Ashwander v. TVA, 297 U.S. 288 (1936) 

*© Arizona v. California, 283 U.S. 423 (1931). 

*" Sec, ¢.g., Hearings before the Joint Committee on Atomic Energy on S. 3323 and H.R. 8862, 


83d Cong., 2d Sess., pt. 1, at 530 (1954) 
** See id. at 354. 
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army direction with a civilian agency.” As enacted in 1946, the first atomic energy 
law seemed likely to reinforce the analogy between atomic power and water power. 
There is no evidence that this was deliberate on the part of Congress; in fact, it 
was with reluctance that the Congress adopted the law which continued the public 
monopoly that had grown up during the war.** In the interests of safety and se- 
curity, however, private production and ownership of fissionable materials as well 
as private ownership and operation of nuclear reactors was forbidden. And, by 
reason of its title to all fissionable materials, the Government had, and still has, a 
proprietary interest in nuclear fuel which can be likened to its proprietary interest in 
the falling water of navigable streams. Moreover, by reason of the enormous financial 
investment of the Government in atomic energy, it has been possible to argue that 
nuclear energy should be considered a resource which belongs to all the people and 
which, like water power, should be publicly developed, or very strictly regulated. 

At the time the McMahon Act was being debated, arguments of this kind were 
heard, but they then had no practical significance. The framers of the 1946 law 
were able to put to one side the always stormy power issue. Economically com- 
petitive atomic power was then many years off, and Congress concentrated on diffi- 
cult international and domestic questions which had to be met immediately, without 
forcing other issues which could be deferred. 

In 1954, despite considerable research and development work by the AEC on 
power reactors, economical atomic power was still only a prospect. But, by that 
time, the technology had advanced to the point where economical nuclear power 
was much more plainly in view than it had been in 1946. Not only the utilities, 
but many other industrial concerns expressed an enthusiastic interest in participating 
in atomic work, provided the law were altered to permit them to work under genu- 
inely private auspices rather than as hired hands of the Government. In agitating 
for a change in the law, private utilities and other industrial groups sought the right 
to own nuclear power plants, to own or lease fissionable materials from the Govern- 
ment, and to patent inventions. They realized that safety and security required 
that the Government should at least regulate private activities, and they offered no 
objection to the idea that ownership of nuclear reactors and use of fissionable mate- 
rials should be permitted only under license by the Government.” 

Discussion of power issues comprised a large part of the congressional hearings 
and debate on the 1954 act. At first, public-power groups suggested that any legis- 
lation to weaken the federal monopoly was premature. This theme runs through 
the testimony of representatives of such groups and is reflected in the separate report 
of Congressmen Holifield and Price, members of the Joint Committee on Atomic 


Energy. Advocates of public power may have hoped that by preserving the federal 
** See the Atomic Energy Act of 1946, 60 Sar. 755, 42 U.S.C. § 1801-19 (1946). 
** See James R. NewMan anp Byron S. Mitier, Tue Conrrot or Aromic Eneroy 3-4 (1948). 
** See the testimony of representatives of utilities and of other industries, Hearings before the Joint 
Committee on Atomic Energy on Atomic Power Development and Private Eenterprise, 83d Cong., 1st 


Sess. (1953); Hearings, supra note 21, pt. 1. 
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monopoly, atomic energy might one day come to play the same role in strengthening 
and extending public ownership as federal hydro-electric projects had played in the 
past. Whether or not this hope was entertained, these groups argued that the tech 
nology was not yet sufficiently developed and the political, economic, and social issues 
had not been sufficiently explored to warrant legislation opening atomic work to 
private concerns. At the same time, they urged vigorous federal research and de- 
velopment to improve the technology of atomic power production, pointing out that 
atomic energy was a national resource not to be “given away.””° 

Private groups, however, were able to exert much more influence in the legislative 
struggle. Atomic power study groups composed of private utilities and industrial 
concerns were instituted in 1951 and aggressively pursued the subject thereafter.”* 
In this way, they managed to learn enough about nuclear technology to speak with 
confidence about the need for legislation and the form it should take. Whether 
through lack of enterprise or lack of funds on the part of public groups or lack of 
sympathetic reception of them by the AEC, public power agencies, up to the latter 
part of 1953, had not taken part in these studies.” The private groups which had 
first seized and pressed opportunities to learn about the new field were, thus, in a 
more advantageous position. 

By 1954, moreover, most of the reasons which in 1946 impelled the Congress to 
legislate a federal monopoly had significantly altered.” A powerful tide of opinion 
favored opening up atomic energy to private development. The Atomic Energy Act 
of 1954 was the natural result.” 


Vv 


As soon as the ineffectual effort to defer any legislation to open up atomic work 
to industry was swept aside, one issue of profound consequence in the controversy 
over public versus private power was quickly settled. In July 1954, the Joint Com- 
mittee on Atomic Energy agreed unanimously on a bill to permit private ownership 
of reactors and private use of fissionable materials.*’ By this action, private owner 
ship of atomic power plants became possible, and an exclusive or predominantly 
public development of nuclear plants became improbable. The action of the Con- 


gress on other matters, however, did create conditions under which public and 


private power are enabled to maintain the same relative positions which they held 
* Whether, in the long run, 


prior to the 1954 act in the field of conventional power.” 


#° See the testimony of representatives of public power systems and rural electric cooperatives, Hearings, 


supra note 25. See also Separate Views of Representative Holifield and Representative Price on H.R. 


9757, H.R. Rep. No. 2181, 83d Cong., 2d Sess. 106 (1954). 

*7 See AEC SevENTEENTH SEMIANNUAL Rep. 26 (1955) 

** See AEC FirreentH SEMIANNUAL Rep. 20 (1954) 

2” See Herpert S. Marks AND Georce FP. Trowsrincr, Framework ror ATomi 

*° 68 Srav. g21, 42 U.S.C.A. §§ 2011-281 (Supp. 1954) 

™! See H.R. Rep. No. 2181, supra note 26, at 5-6, 8-9 

*? An extreme view has been expressed about the patent and power provisions of the Atomic Energy 
The Congressional Abandonment of Competition, 55 Covum. L 
legislation which 


InpusTRY 1-2 (1955). 


Act of 1954 by Adams, Atomic Energy 


Rev. 15%, 179 (1955). He calls the law “unwise, 
Obviously, the writer of this paper disagrees with 


man-made, discriminatory 


throttles competition and restricts opportunity.” 
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this will be the result depends, of course, on how the law is administered and on what 
further action Congress takes on the subject. 

In summary, the main provisions of the Atomic Energy Act of 1954 relating 
to power policy are these: 

1. Private agencies, public agencies, and cooperatives are all qualified under the 
1954 act to own and operate power reactors and to obtain nuclear fuel for them. In 
order to operate reactors and get fuel, however, they must first be licensed by the 
AEC. Under the McMahon Act, no agency, public or private (with the exception 
of the Commission itself), could own and operate a power reactor.** 

2. Private and public agencies and cooperatives have an equal opportunity under 
the law to obtain noncommercial licenses for experimental power reactors.*° The 
policy of the law is to give strong encouragement to all comers to engage in the 
research and development work necessary to advance the technology to a point 
where atomic power can compete with conventional sources of power.*® 

3. In granting commercial licenses for power reactors (presumably plants which 
are economically competitive with conventional power plants), the law stipulates 
that preference shall be given to public agencies and cooperatives as well as to 


high-cost power areas.*” As to the preference to public agencies and cooperatives, 


this feature of the law appears to favor public power. 
4. The AEC may itself build experimental power reactors and sell the power 
they produce.** It may also build reactors to make fissionable material, it may de- 


sign them so that they will generate power as a by-product, and it mray sell the by- 


Professor Adams. On patent questions, which are not dealt with in this paper, Professor Adams’ ap 
praisal should be contrasted with that of Casper W. Ooms, See Ooms, Revision of the Patent Provisions 
~—Good or Bad?, in Minures or tHe Tuirp ANNUAL ConrereNnce, Aromic ENercy In INpustrry, Na 
TIONAL INDUSTRIAL Conrrrence Boarp, New York Criry, Ocroper 13-14, 1954, 279 (1954); and Is the 
New Atomic Energy Act a Patent Give-away?, a paper delivered at Conference on Atomic Energy for 
Industry, Atlanta, Ga., Oct. 2%, 1954. In the same vein, sce also Boskey, Patents Under the New Atomic 
Energy Act, 36 J. Par. Ove. Soc'y 867 (1954). 

** See §§ 53, 103, 104, 68 Star. 930, 936, 937, 42 U.S.C.A. §§ 2073, 2133, 2134 (Supp. 1954). 

** See §§ 4(b), 4(c)(1), 7(a), 5(a)(2), 5(a)(3), 5(a)(4), 60 Star. 759, 764, 760 (1946), 42 U.S.C 
§§ 1Bog(b), (c)(1), 1B07(a), 1806(a)(2)-(4) (1946). In the debate on the 1954 act, there was an 
unsuccessful effort to make commercial licensees of atomic plants subject to all the conditions of licensees 
under the Federal Power Act. See Separate Views of Representative Holifield and Representative Price, 
H.R. Rep. No, 2181, supra note 26, at 120-22. Instead, the law simply makes interstate sales of nuclear 
energy subject to the usual regulation of such sales by the FPC, 68 Srar. 960, 42 U.S.C.A. § 2019 
(Supp. 1954). However, even had the separate views of Representatives Holifield and Price prevailed, 
it probably would not have deterred private companies from secking licenses. They prefer to avoid the 
restrictions of the Federal Power Act. See United States v. Appalachian Electric Power Co., 311 U.S. 
377 (1940). But they are no longer discouraged thereby from undertaking hydro-electric projects. See 
cases cited supra note 6, 

"’See § 104, 68 Srar. 937, 42 US.C.A. § 2134 (Supp. 1954). It is possible to argue that public 
and cooperative agencies are entitled to treatment in the nature of a preference in connection with 
licenses for experimental power reactors. See Marks AND TROWBRIDGE, op. cit. supra note 29, at 40-41. 
However, the Commission has construed the law (and this is probably in keeping with the intention 
of the Congress) as treating all applicants for noncommercial licenses alike. See AEC Notice of Pro- 
posed Rule Making, 20 Fen. Rec, 2486 (1955); and Note, id. at 2489. 

°° Cf. HR. Rep. No. 2181, supra note 26, at 9. 

*'See § 182(c), 68 Srar. 954, 42 U.S.C.A. § 2232(c) (Supp. 1954). 

** See § 31(a)(4), 68 Svar. 927, 42 ULS.C.A. § 2051(a)(4) (Supp. 1954). 
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product.*” But the law prohibits the AEC from building atomic power plants for 
the sale of power commercially if such plants are unrelated to research or to pro 
duction of fissionable material.*° 

5. In selling power from its own experimental reactors or as a by-product of its 
production reactors, the law stipulates that the AEC must give preference to public 
agencies, cooperatives, and high-cost power areas.*! 

The discussion of the law which follows is concerned chiefly with the preference 
features of the law. 

The preference in favor of public agencies and cooperatives in granting com 
mercial licenses is analogous to the preference which the Federal Power Act gives to 
public applicants for licenses to build hydro-electric projects.* It is difficult to 
foresee whether this preference in the Atomic Energy Act of 1954 will be more sig 
nificant than its analogue. Nature has created only a limited number of desirable 
hydro-electric sites, and the FPC has construed its law to mean that, other things 
being equal, competition for a license between a public and a private agency will 
be resolved in favor of the former.’ In the case of atomic power, however, the num 
ber of plants is limited only by the markets for power and the availability of nuclear 
fuel. The economics of the utility business has usually dictated that any given 
market should be served by a single electric system, public or private. As far as 
markets are concerned, therefore, a preference in granting commercial licenses to 
public agencies and cooperatives is not likely to be important unless public power 
seeks to invade an area already served by a private utility. But even if public 
groups attempt to take advantage of the preference in this way, their efforts may 
be neutralized if there is enough nuclear fuel available for both a public and a 
private plant. And all the present indications are that nuclear fuel will become so 
plentiful in relation to the probable market that public agencies will not need to 
invoke their preference right to commercial licenses. For the time being, however, 
the question is academic, as the technology is not yet sufficiently advanced to permit 
construction of atomic power plants which require a commercial license. 


A number of reactor designs are now being tried out by the AEC in its own 


experimental program.“* Various power companies and manufacturers have well 


advanced plans for building experimental reactors under license from the Com 
mission.*” These private reactors all qualify for noncommercial licenses, even 
though some of them will produce from a hundred to two hundred thousand kilo 
watts, amounts of power comparable to the capacities of modern, conventional 
steam plants. Local public agencies and cooperatives also have plans for building 


*° See § 44, O68 STAT. 929, 42 U.S.C.A. § 2064 (Supp. 1954) 
= lhid. 


*" thid. 
**? Cf. 4g Svar. 842 (1935), 16 U.S.C. § 800 (1946). This provision of the Federal Power Act had 


inception in the original Federal Water Power Act of 1920, 41 Star. 1067. 


** See Hearings, supra note 15, at 11 
** See AEC Eioureentn SeMIANNUAL Rep. 34 (1955). 


*" See id. at 41-42. 
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experimental power reactors of substantial size under license from the AEC.® 
As now presently construed by the AEC, the law gives no preference to public or co- 
operative bodies that wish to obtain licenses for experimental reactors, but, as will 
appear at a later point, the Commission has recently shown signs of willingness to 
grant some financial aid for such reactors.’ 

The preference which the law accords in the sale of power from AEC experi- 
mental reactors, or as a by-product of AEC production plants, is presently of doubtful 
value. Experimental power reactors will be high-cost or unreliable producers— 
otherwise they will be commercial plants, in which case the AEC is prohibited 
from building them. Public agencies are now fighting for recognition of their 
preference right to power from the AEC’s experimental reactor at West Milton, 
New York.” In this fight, no substantial economic advantage is at stake. The 
West Milton plant produces an insignificant amount of dump power which cannot 
be relied upon to serve ordinary utility loads. It has been priced by the AEC at 3 
mills per kilowatt-hour, a figure which bears no relation to its high cost, but is in 
line with the value of dump power.*® Since an atomic kilowatt-hour is physically 
indistinguishable from a conventional kilowatt-hour, it may be assumed that the 
private and public utilities which are so eager to buy at wholesale and retail the 
power from the AEC’s small experimental reactors see prestige rather than any 
economic value in the atomic kilowatt-hours. The public agencies also view the 
West Milton case as a situation in which they must assert their legal preference 
in order to establish a precedent in the administration of the law, especially their 
conception of a federal responsibility to arrange for wheeling in their behalf in order 
to make their preference effective.” But the AEC is building only one large-scale 
experimental reactor today—the plant at Shippingport, Pennsylvania, started under 
the McMahon Act; and at this plant, the high-cost experimental power was disposed 
of by arrangements with a private utility before the 1954 preference became law.” 

It may be, however, that in the future the AEC will build other large experi- 
mental reactors.°* Such reactors may produce sizable amounts of reliable power, 
and a new AEC with a different political orientation might price the power at a 
cost sufficiently lower than its real cost to make it attractive as compared with 

** See id. at 42; also Bradburn, Minnesota System Proposes Atomic Power Plant, Rural Electrification 


Magazine, Aug. 1955, Pp. 13. 

*"See note 35 supra 

** See remarks of Senator Humphrey, 101 Cone. Rec. 10945 (daily ed. Aug. 1, 1955); remarks of 
Representative Evins, id. at A5790 (daily ed. Aug. 3, 1955); Congressman Davidson charges AEC with 
Giving Private Utility “Inside Track,”’ Press Release by Representative Irwin D. Davidson (N.Y.), Sept. 
9, 1955; speech by Alex Radin, General Manager, American Public Power Ass'n, before the Municipal 
Electric Unilities Ass'n of New York State, Sept. 9, 1955. 

*’ See AEC Release No. 663, July 13, 1955. Cf. speech by Alex Radin, supra note 48. 

*’ See note 48 supra, especially Mr. Radin's speech 

® See AEC Release No. 526, March 14, 1954. 

*® Sec, e.g. S. 2725, 84th Cong., rst Sess. (1955). 
pending in committee, would authorize and direct the AEC to build six experimental power reactors, 
located in different geographical sections of the country, at sites selected with a view, among other 


This bill, submitted by Senator Gore, which is 


things, to the need for electric generating capacity in the region of the sites. 
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alternative conventional sources. In that event, the preference rights of public and 
cooperative agencies would be valuable. It should be observed that even under the 
legislation of the 30’s and the 4o’s, when federal policy strongly favored public and 
cooperative groups, the statutes prohibited federal agencies from making such baldly 
below-cost sales.’ But the same result might be achieved under the provisions of 
the Atomic Energy Act of 1954 relating to “production” reactors. 

The preference to public and cooperative agencies in purchasing by-product 
power from AEC production reactors could be important if any reactors of this 
kind were to be built. Britain’s atomic power program is being launched with 
production plants which will make substantial amounts of plutonium for weapons 
and power as a by-product. In England, the plutonium is assigned an arbitrarily 


high value. The by-product power can then be priced at a figure which makes it 


competitive with conventional power.”"* The AEC has no plants of this kind, 


and today none are in prospect. There is little support in this country for following 
the British program. Our policy is to build and operate production plants designed 
solely to make fissionable materials, while experimenting with a large number of 
different reactors designed primarily to produce power. But a change in the 
political mood regarding power and atomic energy could alter this condition. 
Nearly all large power reactors, whether experimental or commercial, can produce 
substantial quantities of nuclear fuel as well as power. If the AEC should launch a 
new program of its own to build large reactors, it could treat them as production 
reactors, while designing them also to make substantial quantities of power, classi 
fied as a by-product. As in the case of the British program, the by-product power 
could be priced at a competitive figure. If such action were coupled with a federal 
policy of encouraging new public agencies, as in the 30's and the 4o’s, the result might 
be a resumption of the trend of public agencies to increase their relative share in the 
total power market. All of this is, of course, highly conjectural and, in any case, 
not likely to occur under the present administration, 

Once the stage of experimentation is past and economically competitive power 
plants become feasible, the AEC is forbidden to build them. This prohibition was 
written into the law by members of Congress who wished to keep the AEC out of 
the power business. Supporters of public power had urged that instead of forbidding 
such activity by the AEC, the law should affirmatively authorize it to build commer 
cial plants or commission other federal agencies to do so. ‘They urged that marketing 
of the power be the responsibility of the Department of the Interior, pursuant to the 
Flood Control Act of 1944, which gives preference to public agencies and coopera 
tives. The so-called Johnson amendment was adopted by the Senate for this pur 
pose, but it was killed in conference.” Had the Senate amendment become law, 


**® See, ¢.g., the famous § 5 of the Flood Control Act of 1944, 5% § 90, 16 § Bass (1946) 
** See the White Paper, A Programme of Nuclear Power, Cm 
"© See H.R. 9757, To Amend the Atomic Energy Act of 1946 

passed by the Senate, July 27, 1954; see also H.R. Rep. No 

and H.R. Rep. No, 2666, %ad Cong od Sess. 47-48% (1954) 
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an administration pledged to the federal power policy of the Roosevelt-Truman ad- 
ministrations might have tried to invoke the authority to establish commercial plants 
to repeat, with atomic power, the process of extending public ownership which 
occurred with hydro-electric projects. 

But the failure of the Johnson amendment and the prohibition on construction 
of commercial plants by the AEC or its federal nominees are not necessarily of great 
practical consequence. When commercial plants become feasible, the AEC or other 
federal agencies will be able to obtain enabling legislation and appropriations to build 
such plants, provided political conditions favor developments of that kind. On the 
other hand, even had the Johnson amendment been adopted, neither the AEC nor 
other federal power agencies could have invoked it without obtaining appropriations 
from Congress; and in most instances, a further congressional enabling act, in addi- 
tion to the Johnson amendment, would have been necessary before a federal agency 
could have sought an appropriation for a commercial reactor. 

In addition to the provisions of the law which deal explicitly with power policy, 
there are others which are relevant to the subject. The Commission is required to 
fix a “fair” price for fissionable materials produced in the reactors of others, and is 


also authorized to furnish a variety of services and materials in aid of the reactor 
projects of others and to fix the price for them. The provisions of the law also 
permit the AEC to give services and to loan materials without charge in aid of 


experimental reactors, whether publicly or privately owned, as well as to give certain 
direct financial assistance to public and private agencies in carrying out research 
and development work associated with experimental reactors. And in the case of 
commercial reactors, whether public or private, the law requires the AEC to fix a 
“reasonable” charge for services and materials which it furnishes." 

Because the law is written in general and sometimes ambiguous terms, and be 
cause of the secrecy which surrounds the AEC’s conduct of its affairs, there are 
obvious opportunities for hidden subsidies and for arbitrary action in granting 
subsidies through price-fixing or otherwise. In its actions to date, however, the 
AEC appears to have adopted policies on price-fixing and financial assistance to 
reactor projects which avoid hidden subsidies and arbitrary discrimination, either in 
favor of private reactors or in favor of those proposed by public agencies.™* 

In its initial actions on proposals for power reactors under the new law, the AEC 
sought to avoid any subsidy. Thus, in its first-round reactor program, the AEC 


®® As illustrative of the parliamentary process, see the following materials on the further enabling 
legislation necessary to authorize appropriations for new projects under the Atomic Energy Act of 1954: 
Hearings before the Subcommittee on Authorizing Legislation of the Joint Committee on Atomic Energy, 
R4th Cong., 1st Sess. (1955); H.R. Rep. No. 787, 84th Cong., 1st Sess. (1955); 69 Star. 291 (1955). 
See also Marks AND Trowsridor, op. cit. supra note 29, at 69-70. It is doubtful that § 272 of the Atomic 
Energy Act of 1954, 68 Srar. 960, 42 U.S.C.A, § 2019 (Supp. 1954), which was adopted as a partial 
substitute for the Johnson amendment, will assist federal power agencies in short-cutting the normal 
legislative process. 


st vr 
For general discussion of these provisions, see MARKs AND TROWBRIDGE, Op. cit. supra note 29, at 


43°59 
"* See id. at 45, 47 
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approved two proposals of private groups which asked no substantial assistance from 
the Government, except in the form of insurance. At the same time, it rejected, 
provisionally, two proposals, one of a private group, the other of the Consumers 
Public Power District of Nebraska, because each sought substantial government aid.” 

In the Commission’s second-round reactor program, however, a policy of federal 
aid is clearly contemplated. It (1) invites proposals for small size reactors (5,000 
kilowatts to 40,000 kilowatts); (2) holds out the prospect of substantial financial 
assistance to those who propose projects; and (3) expresses willingness to consider 
financial assistance in the form of AEC construction and ownership of the reactor 
phase of the project, with ownership of the conventional turbo-generator in a power 
agency or industrial concern.” On its face, this latter program is designed only 
to encourage experimental work on perfecting small nuclear power plants, a field 
where, to date, the technology has lagged behind that of the larger types. But the 
offer of financial assistance and AEC construction and ownership of the reactors could 
also operate in favor of public agencies, which are more interested than private 
utilities in small plants. The public bodies also have a greater need for government 
assistance because they are not as favorably situated as private companies in finding 
money for experimental work. Federal agencies must look to Congress for appro 
priations, and most of the state and municipal systems and the cooperatives ar 
operated on the theory of selling power at cost, without profit, and, accordingly, 
do not build up reserves which can be used in research and development. Private 
utilities, on the other hand, are able to use their funds for experimental work and 
charge the costs to operating expense with a consequent tax deduction,"! 

Even if private companies do not seek help from the AEC in building experi 
mental power plants, the public groups will certainly continue to seek such aid. 
They can argue that since the law gives them a preference in obtaining commercial 
licenses, they ought to be helped by the Government in conducting the experimental 
work which must precede the building of economically competitive plants. In the 
case of existing public agencies, this argument seems just now to be influencing 
actions of the AEC. The second-round small reactor program is one sign in this 


direction. Another is the recent decision of the Commission to reconsider the pro 


posal by the Consumers Public Power District of Nebraska for a large experimental 


reactor on terms which would involve considerable financial assistance from the 
AEC. But actions along these lines will not enable public agencies to invade 
markets now served by private companies. They will help public groups to begin 
to acquire experimental atomic power plants and to become experienced in the new 
technology. 

In the analysis of the Atomic Energy Act of 1954 and its administration just con 
cluded, it should be apparent that, in the view of this writer, the law favors private 


5° See AEC Release No. 674, Aug. 8, 1955 

®° See AEC Release No. 695, Sept. 21, 1955. 

*' See e.g., Re The Detroit Edison Company (Mich.) Docket No, 1282A 
*2 See AEC Release No. 723, Oct. 27, 195 
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power—but primarily in the sense that it opened the field of atomic energy to private 
development and thereby made improbable an exclusively government development 
of nuclear energy, with the strengthening and enlargement of the public-power 
movement that would have resulted from such a course. The preferences won by 
public groups are, however, a balancing factor, although they are not likely to cause 
an early return to the trend of the 30's and 4o’s when public power occupied an in- 
creasingly larger proportion of the market, Rather, the net effect of these preferences 
will be to help public agencies hold their ground. In this respect, the law and its 
administration reflect the fact that public power groups are sufficiently strong po- 
litically to preserve their position, even in an administration that cannot be character- 


ized as friendly to them.™ 


VI 


Nearly everyone now realizes that nuclear power must be regarded as another form 
of energy which can ultimately take its place with coal, oil, gas, and falling water 
as a means of generating electric power. Atomic power, sooner or later, will become 
competitive with power produced from other sources of energy. At that time, it will 


supplement them. It is not likely soon to displace them. 

Present use of power is expected nearly to double by 1965 and double again in the 
following decade. If these forecasts are realized, the United States will have on the 
order of 200,000,000 kilowatts of electric capacity in 1965 and 400,000,000 kilowatts 
in 1975. Predictions about the proportion of the new installations that will be atomic 
plants vary so widely, however, that they merely emphasize the uncertainty that 
surrounds the subject. One careful study concludes that the best guess that can be 
made as to the amount of atomic power likely to be in use in the United States by 
1965 is a range somewhere between one and thirteen million kilowatts.°* Looking 
still further ahead, the Director of the AEC’s Reactor Development Division thinks 
it possible that by 1975 to 1980 the total amount of nuclear power in use in the United 
States may be as much as 100 million kilowatts.* 

Meanwhile, the gradual evolution of the technology which is expected some day 
to make atomic energy competitive with conventional sources is taking place in a 
context of law and administrative policy which reflects the attitude of the present 
administration on the general subject of federal power policy. The administration 
has been careful to limit its explicit disapproval of public power to expansion of 

"Cf. notes 60 and 61 supra, Also ef, Opinion of the Attorney General, concerning the proposal 
with the Georgia Power Company for the marketing of electric energy generated at the Clark Hill 
Reservoir Project, July 15, 1955; speech by AEC Chairman Strauss, The Promises and Problems of 
Nuclear Power, at Case Institute of Technology, AEC Release, Nov. 9, 1955: separate statements of 
Messrs. Brownell and Fleming, 2 Commission ON ORGANIZATION OF THE ExecuTIVE BRANCH OF THE 
GovexnmMentr [Hoover Comm'n], op. cit. supra note 3, at 3. 

**See Aromic InpusrriAt Forum, A Growrn Survey or 7He Aromic Inpusrry 1955-65, at 36 
(1955). The forecasts in this survey are stated in terms of kilowatts of heat capacity. These terms can be 
translated into kilowatts of electric capacity by dividing by four 

°"’ See speech by W. Kenneth Davis, Capital Investment Required for Atomic Energy, delivered at 
the International Conference on the Peaceful Uses of Atomic Ene rgy, Geneva, Switzerland, Aug. 9, 1955. 
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federal activities. Its avowed policy is one of local option as between public and 
private agencies, Existing private systems are beginning work on experimental 
nuclear plants. Existing public systems will probably soon be building theirs. 
Manufacturers of power equipment are offering power reactors for sale to public 
and private systems in the same way that the manufacturers now supply the needs 
of public and private systems with conventional equipment. Accordingly, under 
today’s law and policy, there is no indication that the relative position of the public 
and private systems will be altered by the emergence of atomic power. But power 
is always an explosive political issue. No one who is familiar with the history of 
the ups and downs of public and private power during the past half century is likely 


to predict that present law and policy represent the last word on the subject. 





SOME INTERNATIONAL ASPECTS OF 
ATOMIC POWER DEVELOPMENT* 


Daniet Wirt 


When eighteenth century man—and particularly the Englishman—first developed 
the ability to utilize coal for the production of steam power, the world entered the 
initial stages of what we now label The Industrial Revolution. At the beginning 
of the twentieth century, petroleum made its appearance as a fully feasible energy 
source and significantly affected that Industrial Revolution. In both instances, the 
results of these two triumphs in human technological achievement were not merely 
domestic, however, though national economies, national social relationships, national 
ideologies, and national political practices were greatly modified to different degrees 
and at different rates of speed. ‘The entire character of international relationships and 
activities also underwent tremendous reformation, Certainly no one can contemplate 
the social revolutionary and anti-colonial forces which presently dominate relations 
between the industrial and underdeveloped areas of the world without simultaneously 
according recognition to the formative impact on those relations of these two great 
modern power sources. ‘Today, we confront another major technological advance in 
the power field, and those of us who are seriously concerned with its potentialities 
must necessarily consider its international aspects alongside its domestic implications. 
For there certainly is little justification for believing that the role of atomic power 
in international affairs will be much less consequential than that of coal and petro- 
leum. Even if such power does not, of itself, inaugurate a second Industrial Revo- 
lution, as some enthusiasts have predicted, its global effects and potentialities still 
remain considerable. 

Americans, in particular, have a vital interest in the nonmilitary aspects of the 
“international atom.” The reasons for this are twofold: on the one hand, our leader- 
ship position in international affairs compels attention to any development of the 
magnitude and possibilities of atomic power; on the other hand, this nation’s great 
reserves of fossil fuels moderate the intensity of our desire for immediate domestic 
utilization of this new force in whose development we have pioneered and, thereby, 
promote both governmental and private attention to the ever-louder foreign demands 


* The author is indebted to the Michigan Memorial-Phoenix Project for making possible his current 
research in the field of nuclear energy as well as to Professor Morgan Thomas and Dr. William Ellet 
of Phoenix Project No. 48 for their cooperativeness and assistance in the preparation of this article. 
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Political Science at the University of Michigan and Project Director for research into The International 
Implications of Atomic Power for American Foreign Policy, Michigan Memorial-Phoenix Project of the 
University of Michigan, Formerly John Parker Compton Fellow in International Affairs at Princeton, 
post-graduate student at the Institut des Sciences Politiques of the University of Paris, and Assistant 
Professor of Political Science at the University of Cincinnati. Author, Comparative Potrricat Insri- 
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for a opportunity to employ this latest technical achievement. The necessities of 
world leadership thus combine with the benevolence of nature to focus a considerable 
amount of American attention on the international political and commercial sig- 
nificance of atomic power. In particular, in this age of constant threat to national 
survival, the advent of atomic power constitutes a special challenge to governmental 
policy. It, therefore, seems only proper that an exploratory discussion of this type 
enter the complex and ill-defined arena of international affairs through the passage- 


way afforded by American foreign policy. 
I 


ATOMIC Power AND AMERICAN ForeicN Pouicy: ProptemMs AND PossiBiLities 


The Nature of the Relationship 


The reasons for insisting on the importance of including atomic power as a 
component of American foreign policy have already been suggested above. Because 
atomic power provides a new energy source capable of significant and even gigantic 
socio-economic results, because it offers some answers to important economic prob- 
lems and aspirations of our major allies as well as of strategically crucial under 
developed regions, because we are leaders in the atomic energy field as well as the 
dominant leader of the organized noncommunist world, the potentialities of atomic 
power must not only be harnessed for peaceful purposes, but in the interest of 
America’s world position and international objectives. If it is important for Ameri 
can foreign policy to contain economic and technical and psychological subpolicies, 
it is also equally important that there now be added an atomic power facet to our 
governmentally directed relations with the world. 

The justifications for incorporating this new energy source into our foreign 
policy lead quite logically to some general considerations pertaining to the nature 
of the role which such a technological development can play. What, in other words, 


are the requirements for any sound union of atomic power and foreign policy? 
Much of the answer to this highly important question is to be found in a brief con 
sideration of the basic characteristics of this new force. 


To begin with, we must recognize atomic power for what it is in the field of 


human endeavor: a form of energy which can be employed to generate electricity 
and, thereby, operate machinery. As such, it has significant potentialities both for 
industrialism (power and propulsion) and for agriculture (purifying and then pump 
ing irrigation water, and manufacturing fertilizer). The fact, as we know, that 
such power can be obtained from small quantities of fissionable material, instead of 
the presently required huge amounts of fossil fuels or falling water, gives it an 
exceedingly important mobility. From the perspective of foreign policy, however, 
these basic features of atomic power clearly designate its role as that of an instru 
mentality, a policy weapon which bridges the economic and technological facets of 
human affairs. As such, this non-military cousin of the atomic bomb and artillery 


shell must be incorporated into American foreign economic and technical policy 
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in just the same way that its explosive relatives have been integrated into national 
military policy. It is not, in other words, a substitute for any present component in 
our foreign policy so much as a new dimension which will have conditioning impact 
on already established programs but will not replace them. Given this fact, any real 
insight into the nature of atomic power’s international role requires some review 
of the basic objectives of contemporary policy and, particularly, of its economic and 
technological components. 

The foundation of American foreign policy, like the substructure for that of any 
other nation-state, must be the promotion of national survival, material well-being, 
and freedom. As a democratic nation-state, America, in its foreign policy, must 
necessarily interpret these primary goals in terms of the security, well-being, and 
liberty of the society—of the people—rather than of the government and state. For, 
quite obviously, the promotion of the greater good and glory of the state can no 
more characterize democratic foreign than domestic policy. In addition, democracy 
requires that our policy also be responsive to the moral and ideological aspirations 
of our society. Since the fundamental goals do no more than chart the broadest 
of outlines for any course of action, however, American foreign policy also is con- 
structed of a number of narrower medium and short-term objectives intended to give 
specific content to the national definition of self-interest and self-development. It 
is these more limited policy objectives—as distinguished from the fundamental goals 

which must necessarily be formulated and re-formulated to take into account those 
major changes in domestic and international conditions which the dynamic quality 
of human society invariably and unceasingly fosters. 

Since 1945, we have witnessed just such reformulations, for contemporary America 
has undergone a foreign policy revolution in the last ten years." Not only has the 
United States firmly assumed that position of great power leadership which it began 
to achieve in World War | and on which it attempted to turn its back between the 
two world wars, it also has renounced those manifestations of isolationism and neo- 
isolationism embodied in such previously honored policy guides as “no permanent 
or entangling alliances,” neutrality, and continentalism (an exclusive preoccupation 
with North American development). Though public debate has frequently been 
entered into during the past decade concerning the possibilities and virtues of a 
return to our traditional policy perspective, there can be no doubt as to the extent of 
our official rejection of such a reversion to the past. We are now completely en- 
tangled in more international arrangements, alliances, and regional collective security 
systems than perhaps any other country of history, and, therefore, we are about as 


deeply immersed in the outside world as is possible within the limits of the nation- 


state system. 
Without engaging in any very elaborate discussion of this new formulation of 
medium and short-term objectives—all of which are primarily a product of our dis- 


"See Wititam G. Carceron, Tue RevotuTion In AMERICAN FortiGn Poticy (1954) for an excellent 


summary of that revolution, 
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illusionment from 1945 to 1947 with the United Nations’ ability to maintain inter- 
national peace and security in the face of Soviet expansionist challenges as well as of 
our gradual realization that the old order of pre-1939 could not be restored—it would 
seem valid to state the following to be our current policy aims: to restrain com- 
munist expansion while simultaneously aticsmpting to negotiate some realistic settle- 
ment of conflicts in interest which threaten human survival; to promote greater 
international material well-being in behalf of international peace as well as for our 
own security and prosperity; and to encourage, where feasible, both national self- 
determination and democratic government as important contributors toward the 
above two international objectives. Obviously, this particular policy pattern en 
compasses not merely a narrow pursuit of American self-interest and power, but 
some of the idealism and humanitarianism which also are significant characteristics 
of our society. It is, moreover, compounded of even more specific policy objectives, 
such as the promotion of West European and North Atlantic integration, economic 
well-being, democratic orientation, and military strength, and the encouragement of 
political stability, economic welfare, and ties with the West of other noncommunist 


areas whose strategic location and/or resources make them vital despite their 


normally underdeveloped characteristics and civilizational differences. 


As a part of the above pattern of contemporary American foreign policy, the role 
of economic and technological policy objectives and techniques becomes that of bol 
stering this global effort to restrain communism and strengthen and solidify the 
noncommunist world. For, in the words of the United States Deputy Assistant 
Secretary of State for Economic Affairs: “An alliance without economic underpin- 
nings would be inadequate and unreliable.”* The primary forms of technique so 
far devised to actualize these aims* can be classified as technical assistance, financial 
investment, loans and other forms of economic assistance, tariff reductions, and trade 
concessions. It is alongside these established techniques that atomic power must now 
be placed: a new instrument of significant potentialities which cannot be ignored 
and must, therefore, be utilized in support of the totality of other techniques and 


objectives which constitute American foreign policy. 
Atomic Power’s Potentialities for Underdeveloped Lands 


Having outlined the character of the American foreign policy setting within which 
atomic power must be utilized as an economic and technical instrumentality, it be 
comes particularly pertinent to face up to the specific implications and potentialities 
for American relations with the world of this great new form of energy. What, in 
other words, are the effective uses to which it can be put as a policy instrument? 

To begin with, it is important to recognize the extent to which any utilization of 
atomic power is subject to many of the same cultural problems and limitations as 

* Tuorsten V. Katiyarvi, Foreign Economic Poticy anp THE Nationa Securrry § (U.S. Dep't 


of State Pub. No. 5640, 1954). 
* For a specification of our foreign economic objectives and their relation to politico-military and 


psychological policies, see Asher, The Economics of U. S. Foregn Policy, 29 Dev'r Svate Burn. 4 (1953) 
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most other significant technological innovations, For, after all, the application of 
atomic power does not occur in some huge vacuum devoid of social forces. On the 
contrary, it is confronted by a complex web of cultural conditions of both ancient 
and modern origin which vary significantly from one region of the world to another 
and generate all manner of obstacles to, as well as desires, for, this new energy form. 
It is, thus, essential to acknowledge the extent to which the international utilization 
of atomic power is not just a matter of presently limited supply and mounting de- 
mand, bat also a question of the complex character of the recipient market as well. 
To assume that the beneficial use of atomic power will occur automatically and 
that, in the words of Professors Isard and Whitney, “mere availability of atomic 
power at a relatively low cost will somehow produce the cornucopia of plenty even 
for the most backward regions of the earth’* is to ignore completely the extent to 
which the introduction of any technological development of this type is dependent 
upon “the degree of legitimacy such an innovation possesses in relation to the cul- 
tural norms of the area.”” As an important recent publication of the United Nations 
Educational, Scientific, and Cultural Organization points out, technical changes 
embodying possibilities for great human benefit often encounter all manner of cul- 
tural obstacles and resistances generated by important local customs, modes of life, 
and values. Some peoples, it is noted, for example, have a “distaste for working 
for wages” which often is stronger than the “incentive to improve the standard 
of living” (Puerto Ricans, Spanish-Americans of New Mexico, and some Africans 
are listed by the UNESCO study) ;’ in “many parts of the world we find that one 
works as necessity calls,” while in other lands, like Burma, there exists a strong re- 
sistance “against the accumulation of capital” combined with “the tendency to spend 
much money for religious purposes” which “militate against the creation of capital 
needed for industrial enterprise of any major scope.” 

Such examples of cultural impediments to any form of technical change, in- 
cluding a power innovation of the type under consideration, can be elaborated upon 
endlessly. One does not even have to leave the industrialized Western world itself to 
find evidences of the way in which cultural resistances have limited the acceptability 
of primary techniques and tenets of modern technology to the point where peoples 
desirous of the benefits which they know are available have themselves participated 
in their restriction. This is the case, for example, of France, whose rugged in- 
dividualism and family-type business enterprise combine to prevent full tapping of 
mass production’s rewards and have led to a deterioration of what was at one time 


the highest standard of living on the European continent. Such has been true to an 


even greater extent in Italy. As the above-mentioned UNESCO study asserts, it thus 


*Watrer Isarp anp Vincent Wuirney, Aromic Power 140-41 (1952) 

"Id. at 138. 

*Worip Feperation ror Menra Heacru, Corrurar Parrerns ano TrcHnica CHaNce 236-42 
(Margaret Mead ed. 1953). 
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“seems painfully evident that the most miserable living conditions (from the view- 
point of the industrial nations) do not of themselves make technical improvements 
acceptable, nor make disruption and maladjustment less likely once change is intro- 
duced.”"® The attainment of economic and technological improvement throughout 
the world, therefore, obviously cannot be accomplished merely by making available 
a new power source as complex and with as many ramifications as atomic power. 
Fissionable material and nuclear reactors cannot just be handed over to non-Western 
societies with the expectation that gigantic benefits automatically will accrue re- 
gardless of the cultural setting. 

Unfortunately, the American foreign policy—and international—problem of 
effectively utilizing the atom in power-deficient areas is not limited to meeting and 
surmounting various cultural resistances and sociological obstacles. There are, in 
addition, a wide variety of other complicated social, political, economic, and financial 
conditions which are crucial determinants of the feasibility and possible effectiveness 
of atomic power’s contribution to a given country’s well-being. We find that just 
about all existing investigations into the problems of presently underdeveloped re 
gions conclude that most of the latter’s destitution and material inadequacy is 
traceable to situations other than the absence of an adequate supply of fuel for 
power, though such is often a significant handicap. There appears to be general 
agreement among the authorities on international economic development that, for 
one thing, the primary requirement for improvement in a country’s material well- 
being is capital available for investment. In their pioneering study of the Economic 
Aspects of Atomic Power, Messrs. Schurr and Marschak thus conclude, for example, 
that" 


. the chief limit upon the possible rate of industrialization in most backward areas 
appears to be the scarcity of capital. This is particularly significant since it is only by 
means of a rather rapid industrialization that these countries can hope to escape the 
pressure of a growing population against limited agricultural resources. 


Such scarcity of capital, it should be noted, is beth a domestic and an interna 
tional one. Within the underdeveloped countries, the essential developmental capital 
is unavailable because “the sheer poverty of the bulk of the population is such that 
the flow of savings is a mere trickle.”'* Therefore, any “launching of a process of 
cumulative economic growth . . . requires an expansion of the rate of capital 


accumulation in those countries to something on the order of three times the 


present level.”"* With an estimated capacity to provide no more than “about 


half of the needed increase in net investment,”'* however, the obtainment of 


foreign loans or grants to the extent of about 50 per cent of the needed investment 
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capital is indispensable, it is estimated. But the attraction of these sizable foreign 
funds is extremely difficult both because of the investment requirements of the great 
industrial states themselves and because of the hesitancies of foreign investors. Under- 
developed countries, therefore, face a situation in which the foreign exchange needed 
is in just as scarce supply as domestic investment capital.’® Yet, it is this very in- 
vestment which provides the means not only for economic development in general, 
but for the creation of power facilities—atomic or otherwise. In connection with 
the latter, moreover, though atomic power may provide savings in capital through 
reduced transportation costs for fuel and perhaps even through reduced fuel costs, 
the size of the capital investment in the construction of atomic power reactors is 
much greater than that of traditional installations, while capital requirements for 
the creation of the standard distributory facilities remain the same. 

The importance of investment to economic development is just one factor in the 
problem of raising material well-being throughout the world. Another major ele- 
ment, which is characteristic of most underdeveloped areas, is excessive population. 
The initial impact of industrialization increases the size of a populace. Thus, unless 
such industrialization occurs at a rate in excess of the demographic growth, the 
introduction of atomic power would not produce much improvement. Inadequate 
domestic markets, continued low standard of living, and insufficient capital accumula- 
tion would continue.’® 

Stull other major obstacles to economic development in presently underdeveloped 
lands include such situations as the absence of middle classes to provide the “entre- 
preneurship” essential to an industrial revolution; mass demands for state-sponsored 
welfare and immediate increases in consumer goods upon liberation from colonialism 
regardless of the detrimental impact on economic development of any premature 
welfare system; the great absence of not only large enough pools of advanced sci- 
entists to operate atomic power installations, but even of laborers with the basic 
skills required by modern industrialism; the frequent inadequacies of governmental 
bureaucracies and political leadership and their reluctance to engaged in essential, 
though radical, changes; the resistance to technological innovation of socio-economic 


upper classes, whose own material well-being is a product of agrarian feudalism; 


and widespread chauvinism and antiforeignism (generated by previous colonial 


experiences), which enhance the unattractiveness of a country to private foreign in- 
vestors.’* 


"© See the introduction to the Tenth Annual Report of the U. N. Secretary General, N. Y. Times, 
Aug. 4, 1955, p. 3, col. 1, for emphasis on the obstacle to economic development presented by the 
shortage of investment capital. 

© See Whitney, Some Sociological Consequences of Atomic Power, 290 ANNats 67 (Nov. 1953), 
for a discussion of this demographic problem. 

"T Argentina provides a case study of anti-foreignism’s impact on investment. The country produces 
40% of its oil need and spends $200 million a year of scarce dollars to import the rest, despite 
having ample domestic resources to meet its entire need. But, lacking capital and technical knowledge, 
the legislature has, none the less, for purely nationalistic reasons, so far, balked at permitting completion 
of a contract with Standard Oil of California to develop and exploit the untapped oil reserves. 
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These are some of the primary causes—above and beyond power shortages—of 
that economic backwardness which American foreign policy recognizes to be a po 
tential hothouse for communism and, thereby, as well as in its own right, a source 
of great danger to the United States and the West. When one adds an awareness 
that many presently underdeveloped lands could significantly increase their power 
output from existing fossil fuels or through increased hydro-electric installations’ 
if they could surmount the obstacles noted above, and when one further notes that 
full-blown industrialization is not automatically essential to material improvement 
and that some nations, like Australia, New Zealand, and Denmark, have achieved 
their extremely high living standards “not by domestic production of heavy in 
dustrial goods but by trading their specialized agricultural products with the major 


"19 the economic need for and usefulness of atomic power in 


industrial countries, 
many backward areas is, thus, open to question. At a minimum, it certainly seems 
apparent that neither American foreign policy nor international opinion would be 
justified in viewing atomic power as a key to universal utopia. 

Despite the difficulties confronting the promotion of material improvement in 
the underdeveloped portions of the world, either with or without the assistance 
of atomic power, however, socio-economic, psychological, and political forces within 
these lands constitute an outstanding contemporary challenge which must be met. 
There can be no disinterest in the fate of most of Asia, the Middle East, Africa, 
and Latin America not only because of humanitarian considerations, but also because 
of the West’s material and strategic dependence upon them. Nonetheless, to date, 
the Western world’s greatest failure—and, consequently, communism’s greatest su 
cess—has been in its response to the “social politics” of these regions. For we have 
found it extremely difficult to meet effectively the socio-economic, political, and 
colonial revolution which has shattered the old order and threatens to undermine 
both the liberty and the well-being of the West. Given this global uprising of 
previously subordinate, but still vital, regions, we have no choice but to assist them 
to achieve a large portion of their primary aspirations in ways which will not be 
detrimental to our own existence and that of our fellow Westerners. Any permanent 
failure on our part in this regard may be comparable to committing suicide. Ameri 
can and Western self-interest thus demand—at a minimum—that we ride herd on 
the revolutionary forces rocking most of the earth in order to assure that their ful 
fillment will not lead to freedom’s destruction. ‘To accomplish this, we must placate 
the psychologically generated insistence on equality and full recognition of their 


y 
4 


independence and importance, while simultaneously responding to the need which 


these underdeveloped lands have of us as sources of capital and technology and as 
stable markets for their primary exports. At the same time, it is equally vital for the 
West that the underdeveloped lands do not pursue unattainable and mutually un 
beneficial forms of industrialism, but are encouraged, instead, to act “as expanding 
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sources of supply of primary products and as growing markets for [Western] manu- 
factured goods.”** Though important Western-underdeveloped area differences of 
economic interest do exist, and are accentuated both by the latter’s social-psycho- 
logically motivated attitudes toward imperialism and nationalism and by the former's 
frequent longing for a return to the days of world submissiveness to the West, the 
challenge to both becomes the development of the means of harmonization of such 
conflict to the advantage of all. 

Atomic power may help to promote this necessary harmonization, even if it is not 
capable of producing instantaneous and gigantic improvements in material conditions 
throughout the entire world, To those lands which are anxious to harness the atom, 
the United States and its technologically advanced partners can make available the 
scientific information, industrial know-how, fissionable materials, and even model re- 
actors to help them to do so. The fact that some underdeveloped lands will not be 
interested in atomic power, that many others may be interested in it primarily 
from motivations of nationalism and prestige rather than from need or ability to 
utilize it effectively, and that, probably, only a minority of the noncommunist under- 
developed nations of the world really are in a position to employ atomic power 
effectively in the near future should not prevent the formulation of an American 
and Western atomic power foreign policy. For, it is just as important for the 
United States and its industrial allies to respond to any officially expressed interest 
in atomic power by governments of lands motivated by nationalism and _ prestige 
politics as it is to help the lesser number whose justifications would really be eco- 
nomic. It is, after all, only by placating the psychological as well as the material 
drives of newly freed peoples that we can convince them of our good intentions and 
of the mutuality of interest which exists between them and the American-led West. 
What is, thus, necessary for American foreign policy is a flexible use of atomic 
power, not merely as an economic weapon to improve the standards of living of non- 
communist states, but also as a symbol of Western understanding of other peoples 
and sympathy for their aspirations. 

The question then arises as to whether atomic power assistance to underdeveloped 
lands should be handled exclusively in bilateral terms or not. Should the United 
States and other prospective providers of such aid, like the British and French, en- 
gage in uncoordinated and independent distribution of it as each sees fit, and should 
such atomic power assistance be completely separate from the United Nations’ tech- 
nical assistance activities? Several thoughts suggest themselves in connection with 
this important matter, The first is that, at a minimum, an atomic power aid pro- 
gram for the underdeveloped areas of the world must involve a collaborative effort 
by the Western contributors. This makes sense not only because the latter have a 
great identity of security and economic requirements in relations with the under- 
developed lands, but also because collaborative effort among them can bolster the 


*’Wittiam Y. Exatorr (Ep.), Tue Porrricar Economy or American ForeiGn Poticy 326-27 
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effectiveness of their aid programs. Completely independent action, on the othet 
hand, will introduce an unhealthy national competition destructive of their common 
and national interests. It would, for example, be ridiculous for the United States, 
British, and French Governments to engage exclusively in uncoordinated and com 
petitive aid programs, since their real and common competitor for the favor of the 
underdeveloped regions obviously is Chinese and Soviet communism. In many 
instances, the most that would be achieved would be for each to undermine the 
leadership position of the other in areas vital to each as well as to the whole Western 
cause. The importance of Western cooperation in the peacetime—as in the military 
—applications of atomic power thus seems essential. Such cooperation probably 
requires the creation of a coordinating agency among the Western powers which 
would, in turn, be linked to other still unborn regional economic agencies also vital 
to the promotion of material well-being throughout the area. 

The problem of coordinating Western atomic power foreign policies is more than 
just a matter of governmental recognition of the political benefits to be derived from 
so doing, however. For, the field of atomic power also offers very important com 
mercial opportunities for private enterprise. Both American and British firms, in 
particular, are presently organizing for the purpose of exporting nuclear equipment 
and technical assistance. The atomic power displays at the Geneva Conference in 
August 1955 and the vocalized resentment of American businessmen at the greater 
British preparation for atomic power commerce revealed at that Conference clearly 
demonstrated the competitive struggle which is in the offing. Undoubtedly, in the 
future, French and German and possibly other European interests will also enter 
the struggle for a share of this new export market. It, thus, would appear im- 
portant that governmental recognition of the pending private international compe- 
tition be taken in the form of a multilateral effort to develop some agreement which 


would protect mutual national interests, while yet not frustrating healthy private 


commercial activity. Guides to such an intergovernmental agreement might possibly 


be found in comparable and established areas, like petroleum, standard electric power 
and generation equipment, or even in a field like air transportation. In any event, 
this would seem to be a problem for American and Western policy whose solution 
will be extremely important to the successful employment of atomic power as a con 
structive foreign policy instrument. The pursuit of private and national interests 
must be coordinated. 

In so far as the relationship between Western national atomic foreign policy and 
the United Nations is concerned, it would appear necessary that at least some—if 
not a major portion of—atomic power assistance to backward areas be channeled 
through that organization. The reasons for this include the Western interest in 
maintaining the United Nations as a force in international relations, even if it can 
not be converted into a world government; the fact that the United Nations has 
done its best work in the social and economic fields where great-power security 
rivalry is less of an impediment; the additional fact that some means of coordinating 
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Western with communist efforts in the area of peacetime utilization of atomic energy 
is vital both for the peace and material improvement of the world and to make clear 
to the world the peaceful objectives of the West; and, finally, the fact that the United 
Nations can provide existing and planned technical assistance agencies which are 
much less provocative to those anti-foreign and anti-colonial sensitivities now rampant 
in many underdeveloped lands than would be the national assistance agencies of the 
Western powers. This is particularly pertinent in the field of atomic power develop- 
ment, since the exporters of atomic power plants may have to operate and maintain 
them until local personnel is trained and may also continue indefinitely as the pri- 
mary suppliers of fissionable fuels. Moreover, utilization of the United Nations 
for atomic power development in underdeveloped lands might also be a means of 
overcoming such important obstacles as the lack of adequate investment capital, a bad 
international balance of payments situation, and the absence of adequate numbers of 
skilled scientists and technicians to man nuclear power installations and train in- 
creased numbers of their fellow countrymen. For, with the support of the leading 
nuclear power nations, a United Nations Atomic Energy Agency could conceivably 
provide interested countries not only with information and assistance in atomic power 
research and engineering, but could also help to train atomic power scientists and 
technicians in underdeveloped lands, act as an allocator and transmitter of fissionable 
materials to needy states, and even perform the vital role of financier of atomic power 
development where inadequate sums of investment capital are available from private 
international investment and existing international banking and development funds. 
Furthermore, it is even possible that the same United Nations agency could contract 
with private firms for the construction of, and then itself operate, nuclear power 
plants in underdeveloped countries, with the resultant power being sold at established 
rates to the benefiting nation. This particular technique would save underdeveloped 
countries the very difficult and expensive task of manufacturing their own atomic 
power and, thereby, speed up significantly their utilization of this new energy source. 
It would also help to assure that nuclear reactors in such lands would be employed 
exclusively for peaceful purposes. It, thus, seems that an effort to integrate Western 
atomic power foreign policy with United Nations activity in the field is also extremely 
important, though the exact nature of the integration must naturally depend on 
East-West relations in the future and the extent to which nationalism among Western 
politicians can be tempered to the point of willingness to divert some funds and 
specialists to United Nations agencies. 
Atomic Power’s Potentialities for Industrial Lands 

A consideration of the many obstacles and deterrents to effective utilization of 
atomic power in the underdeveloped lands serves to emphasize the likelihood that 
it will be the already industrialized states—with their sustained leadership interest, 
social receptivity, and technological ability—which will benefit from nuclear fission 
earliest and possibly even the most. Among these industrialized states, however, 
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existing differentials, comparable to those which prevail between them and the 
backward areas, will often affect the utility and impact of atomic power. Thus, 
partially industrialized nations which, to date, have been unable to heighten either 
their level of industrialization or their standard of living for reasons other than just 
inadequate fuel resources will not suddenly be able to erect utopias with nuclear 
reactors. Italy, for example, is a case in point in this regard. Though energy re 
sources are in tremendous short supply, this difficulty is compounded considerably 
by the lack of adequate investment capital, by the retarded views of her dominant 
socio-economic upper classes with their agrarian feudalistic or monopolistic industrial 
beliefs, and by inadequate governmental leadership for economic development. When 
these characteristics are combined with the nation’s lack of important minerals and 
its weak agricultural structure, it is obvious that the availability of atomic power 
will not, by itself, put an end to all Italian material distress. It may, in fact, make 
Italy’s existence in the world more difficult by enabling already stronger competitors 
to increase their advantage with a resultant further deterioration of the traditionally 
unfavorable Italian balance of trade. 

In other cases, like that of the French, the application of atomic power un 
doubtedly will benefit the country considerably by relieving the ever greater pressure 
on its inadequate coal and oil resources. However, here, too, it probably is not to be 
expected that the net French gain in the world economy will be startling. It is 
very possible that France will increase her industrialization and standard of living 
through use of the atom, but no catching up to Britain or the United States can be 


expected. As for the last two nations, though the British go over almost completely 


to atomic power decades before we do, while the United States continues to rely 


mainly on its still ample fossil fuels, no equalization of British and American in 
dustrial might is to be expected, 

As for the Soviets, the fact that their scientists have indicated at Geneva that 
they will employ atomic power primarily in areas presently remote from traditional 
fuels does not mean that they will not benefit significantly nor does it mean that 
they will fall farther behind in industrial competition with the West. On the 
contrary, limited but strategic use of atomic power in a country as poor in transport 
but as rich in minerals as the Soviets probably will help their industrialization tre 
mendously. It, therefore, seems important to emphasize the fact that not even those 
nations which benefit earliest and perhaps most from atomic power will do so to the 
same extent or in such fashion that their economic strength will be equalized. On 
the other hand, they undoubtedly will increase their edge over most presently un 
derdeveloped lands, at least for the foreseeable future. 

Any survey of already existing atomic power development programs documents 
the degree to which the already industrialized countries, rather than the neediest 
ones, will take earliest and greatest advantage of nuclear fission. The British, for 
example, are currently involved in a ten-year plan to construct twelve nuclear power 
plants, at an estimated cost of £840 million, in order to meet their steadily di- 
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minishing coal reserves and increased power needs. For, it is estimated that the 
United Kingdom, which in 1913 supplied half the world’s coal trade from its exports, 
now must buy a ton of doubly expensive West Virginia coal for every ton of its own 
which it exports. Moreover, it is increasingly harder to obtain miners, since the 


youth prefers the more pleasant occupational opportunities available in this labor- 


short economy. At the same time that such severe shortages are being felt, official 
estimates are that demand for electricity probably will be three and a half times the 
present level in twenty years and that this obviously will require an impossibly 
high consumption of coal.*? The total capacity of the twelve atomic stations planned, 
therefore, will be from one and a half to two million kilowatts, while their con- 
sumption of fuel will be 500 to 600 tons. of fissionable material per year, instead of 5 
or 6 million tons of coal. The cost of the resultant electricity will be about 7 mills 
per kilowatt hour, or about the same cost as coal burning installations. Thus, the 
British development program is expected to permit a leveling off of the demand 
for coal in the 1960's and a steady increase of nuclear power station capacity after 
1965 until, by 1975, the latter will produce 10 to 15 million kilowatts, or a fourth of 
the nation’s total electric power, while by the year 2000, atomic power will provide 
most British electricity. The United Kingdom’s ability to launch this presently most 
ambitious of atomic power undertakings is, of course, directly related not only to the 
seriousness of its motivation, but also to its current degree of industrialization, the 
availability of investment capital, the existence of all necessary distribution facilities 
and of the scientific and technological skills required, and the great governmental 
capacity to direct and energize a program of this type. 

On an understandably smaller scale, the French Government is also engaged in 
a major effort to alleviate its country’s steadily diminishing coal supplies and height- 
ened dependence upon the import of fuel by resort to atomic power development. 
The French, thus, plan to build a 40,000 kilowatt power reactor in the near future 
to produce plutonium which, in turn, will be fed to other reactors. They have in- 
dicated that all attention will henceforth be devoted to such atomic power develop- 
ment, while their large hydro-electric development program and efforts to harness the 
tides will be restricted. France now has two important experimental reactors in op- 
eration and so is able to trade on this know-how plus financial and industrial re- 
sources which, though inferior to those of the United States and Britain, nonetheless 
remain adequate to meet the challenge of atomic energy. Still other examples of 
West European progress in the field are afforded by the Norwegian concentration 
on atomic power for ship propulsion—which obviously is related to the country’s 
role as one of the great maritime nations of the world—as well as by the Dutch, 
Belgian, and Swedish experiments and preparations for atomically generated 
electricity. Thus, though it is true that one finds comparable interest and even 
some experimentation and planning for the utilization of atomic power outside of 


** See the White Paper, 4 Programme of Nuclear Power, Cmp. No. 9389 (1955) (available through 


the British Information Services) 
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the West or the Soviet Union—as in the cases of India and Israel—the possibility of 
early important applications of this power, even in these underdeveloped lands, cer 
tainly is nowhere as impressive as in the North Atlantic community. 

The advanced character of Western activity and planning in the atomic power 
field makes particularly pertinent the question as to the proper American role in all 
of this and the direction which American atomic power foreign policy should take 
within the Western community. Certainly, a policy other than that pursued toward 
the non-Western world is required not merely by the differences in our relationship 
to each, but by the divergencies in atomic power potentiality already noted for each 
area, 

To begin with, it is important to return to the emphasis placed at the outset of 
this article on the necessity of integrating atomic power policy with that of our gen- 
eral economic and technical foreign policy objectives. In the case of Western Europe, 
these objectives involve the promotion of regional integration as an essential condi- 
tion of further European economic progress, political stability, and security. ‘They 
also include concern for expansion of the region's industrial strength as a crucial 
ingredient in the furthering of our own political and strategic interest in preserving 
West Europe’s freedom from communism. An analysis of the primary economic 
difficulties of the Western European industrial states reveals, however, that more 
is needed than American loans, gifts, and technical assistance in order to promote 
the necessary plant modernization and expansion and increased trade within the 
area, though such aid helps considerably. As a recent authoritative analysis em- 
phasizes, Western Europe also requires “closer economic integration with North 
America.”** Within the limits of American international authority and domestic 
obstacles, therefore, our economic foreign policy response to Europe’s needs must 
take the course of reducing our own tariffs while simultaneously condoning a certain 
amount of European protectionism against American competition; of fostering ade- 
quate economic demand and stability within the American economy; of assisting 
domestic producers to adjust to larger imports of European products; of expanding 
“offshore procurement” and other such means by which Europeans can earn dollars 
outside the American domestic market; and of engaging in closer institutionalized 
economic integration with the North Atlantic community members in addition to the 
military integration represented by NATO.” Simultaneously, of course, we and 
the West European industrial nations must also attempt to achieve that compro- 
mising and harmonization of economic interest with the noncommunist under- 
developed lands which will provide satisfaction for the latter’s aspirations for ma- 
terial improvement and freedom while still encouraging them to meet basic Western 
needs for raw materials and for manufactured goods’ markets. 

Within these over-all policy requirements, the United States can employ its 


leadership position in nuclear energy to great avail. Since Western Europe probabl 
of 


29 Fi iorr, op. cit, supra note 20, at 290-91. 
** See id. at 295-325 for an excellent discussion of such techniques 
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will be the most immediate and most important beneficiary of atomic power in 
the foreseeable future, American policy must facilitate to the maximum extent possi- 
ble the ability of the region to tap the industrial atom. This obviously is in our 
own interest—given the interdependence of Europe and ourselves—as well as in that 
of our allies, Several components of such an atomic power policy toward the North 
Atlantic community and its industrial allies elsewhere can be suggested. First, 
since most of these countries already have varying degrees of atomic power develop- 
ment underway, one important form of assistance can be provided merely by making 
available necessary information of a scientific and technological character. For, as 
a trained American observer of Europe’s atomic power activities has recently re- 
marked, what is desired from us is “mainly detailed technical knowledge” to enable 
their highly skilled scientists to speed up their developmental programs and save 
them unnecessary and fantastically expensive research and testing.** Certainly, the 
dissemination of such informational assistance to our allies serves the interest of the 
entire Western world and cannot jeopardize our security, since the Soviets are 
already fully able to utilize atomic power as well as make atomic weapons. More- 
over, as many American scientists have also commented, their European counterparts 
have been engaged in forms of atomic research and have gained types of knowledge 
for which we have not had the time because of our necessary military preoccupation. 
Dr. Lawrence R. Hafstad, chief of the AEC’s reactor development program, thus 


has been quoted as saying :*° 


Contrary to the general impression in this country, the Europeans are very sophisticated 
in the atomic-energy field... . Our reservoir of facts is almost dry, and the Europeans 
have all the technical and scientific knowledge they need to make progress. 


Thus, there will be value received from any exchange of information; and an 
American program of atomic power informational exchange with Western Europe 
will involve just that: a mutually beneficial exchange rather than a mere unilateral 
distribution of knowledge. 

A second important ingredient in a meaningful American atomic power policy 
toward our industrial allies would seem to be the lending by us, where requested, of 
processed fissionable fuel for power. This would speed up Europe’s ability to apply 
atomic power by reducing the necessity to obtain and then process fissionable material 


at gigantic cost. ‘Though such aid is probably advisable only in the early stages of 


atomic power development, its stimulative impact can be great. Moreover, in some 
cases, it could be related to agreements by the recipients to make their crude 
uranium available to us and, thereby, bolster our own sources of supply.”° 
Third, the United States can help these nations to purchase reactor and related 
equipment from private American firms by somewhat unharnessing interested pri- 
vate enterprise within the limits of our own national security and military needs. 
** Hughes, International Cooperation in Nuclear Power, Scientific American, April 1955, p. 31. 


*° See Newsweek, Nov. 22, 1954, Pp. 79 
** See our agreement with Belgium, discussed below, for example. 
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In this connection, of course, it is important to note the extent to which the dollar 
exchange resources of these nations would be strained even more than they now 
are, and so American tariff restrictions on the ability of European firms to compete 
in this trade would be extremely unwise. If British companies, for example, can 
capture an important part of the nuclear reactor market, this should not be deplored 
and fought by American governmental action but, instead, should be considered 
a contribution to Western economic health and consonant with United States foreign 
economic policy objectives. 

As was suggested in discussing atomic power relations between Western and 
underdeveloped states, some form of institutionalized atomic power cooperation 
within the Western community also is essential. It is vital not only to facilitate 
Western efforts to resolve the problems in its economic and political relations with 
these backward lands, but also to assure the obtainment of maximum benefit from 
atomic power within the West. The arguments in behalf of generally closer North 
Atlantic community economic integration, thus, are particularly impressive when 
one considers this important new energy source. Rapid utilization of it by most 
of our allies requires great American assistance. The fundamental character of 
atomic power’s relationship to industry and its governmental sponsorship in all 
countries, plus the dependence of our allies on governmentally generated development 
programs, further accentuates the need for intergovernmental cooperative planning 
for its use. In addition, the intimate connection between industrially usable atomic 
power and militarily useful nuclear energy compels governmental involvement in 
its production for national and NATO security reasons. Thus, all important con- 


siderations suggest the necessity for the establishment of some North Atlantic com- 


munity planning, coordination, and regulatory agency which would treat not only 
atomic power, but related problems of peacetime application of nuclear energy. For 
greatest effectiveness, it probably must be linked to increased financial integration 
within the region, All this should be in addition to American atomic power and 
nuclear energy activity through the United Nations, whose purpose would be pri 


marily to aid underdeveloped areas and promote cooperation with the communist 


bloc. 


I] 


Atomic Power AND AMERICAN Foreign Poricy: Tue Recorp ro Dare 
A survey of American foreign policy activity, to date, in regard to atomic power 
can be organized around two broad categories: the legislative framework for action 
and the actual international activity proposed or engaged in. In each of these areas, 
we have made some initial progress toward the formulation of a meaningful foreign 
policy of the contours suggested above. In just about all aspects of these same areas, 
however, much still remains to be done if we are really to utilize the atom with max 


imum effectiveness in world affairs. 
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The Legislative Framework 

The initial legislative foundation for post-war American activity—domestically 
and internationally—in the atomic energy field was, as we know, the McMahon- 
sponsored Atomic Energy Act of 1946. Quite understandably, this first effort to 
regularize those activities—which originally had been prompted by the war-time 
struggle for survival—perpetuated the preoccupation with the military potentialities 
of the atom. Post-war disillusionment with United Nations’ efforts to establish a 
firm peace and the appearance of “cold war” between the Soviet and Western 
members of the victorious coalition certainly did not encourage any other emphasis 
than that of bomb-making. This military perspective, in turn, fostered stringent 
limitations on the exchange of nuclear information, goods, or services and glorified 
secrecy in the hope of maintaining an American monopoly in the nuclear field. 
Moreover, though the Atomic Energy Commission was permitted by the 1946 
statute to develop large-scale experimental power reactors, meaningful private par- 
ticipation in the power field was made impossible through a combination of abso- 
lute prohibitions and stringent licensing provisions. With the loss of the American 
monopoly of the atomic bomb and a mounting need for the United States to bolster 
and help re-arm its Western allies, a 1951 amendment to the McMahon Act allowed 
some limited transmission of restricted data to friendly powers concerning source 
material, reactor development, research development, and the production of special 
nuclear materials. In the particular matter of industrial applications of atomic 
energy, however, the McMahon Act remained firmly opposed to the exchange of 
restricted data with other countries and also prohibited any person from engaging 
in the production of fissionable material outside the United States. One can, there- 
fore, say, with reasonable accuracy, that the first American legislative effort in the 
nuclear energy field not only concentrated upon the military aspects of the atom 
and restricted the international exchange of information to a minimum, but it also 


prevented any effective private activity in atomic power development and ruled out 


the possibility of meaningful international atomic power commerce.*’ No wonder, 


then, that Atomic Energy Commissioner Smyth could testify in hearings to revise 
the 1946 Act before the Joint Committee on Atomic Energy of the Congress that, 
as of June 1954, the American Government itself had spent less than one-tenth of 
a total expenditure of $10 billion on the nonmilitary aspects of nuclear energy or on 
research facilities. Almost all of the funds and energy of the government, operating 
in a monopolistic position which barred private activity, had thus been devoted 
to the military atom. 

By 1954, however, a number of things had occurred which made obvious the 
need for statutory changes which would facilitate both atomic power development 
and a more positive American nuclear energy program in international affairs. For 
one thing, pressures from interested portions of American industry had been build- 
ing up, and had been stimulated by the AEC’s “industrial participation program.” 


a7 . < 
See Hrernerr S. Marks anp Grorce F, Trownrince, Framework ror Atomic INpusrry 61 (1955). 
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The latter had been launched in 1951 by the AEC in cooperation with four industrial 
groups anxious to investigate the economic feasibility of atomic power. Composed 
initially of eight electric utility and chemical companies, these private groups ex 
panded steadily as the industrial potentialities of the atom became increasingly ap 
parent. Another pressure in behalf of revision of the 1946 act was generated by the 
public itself. What information was released concerning possible peacetime uses 
of nuclear energy was sufficiently challenging to capture the imaginations of even 
the most unscientific portions of the citizenry. Finally, President Eisenhower pro 
vided official support for a liberalized statute when, on February 17, 1954, he recom 
mended to the Congress that it amend the McMahon Act for three important rea 
sons: to permit “widened cooperation with our allies,” “improved procedures” for the 
treatment of nuclear information, and “broadened participation in the development 
of peacetime uses of atomic energy.”** The ultimate result of this combination of 
private and presidential pressure was the present Atomic Energy Act of 1954. 

Since the presidential initiative in urging Congress to amend our atomic energy 
legislation resulted primarily from his desire to foster international governmental 
cooperation in the field, a significant portion of the subsequent changes embodied 
in the 1954 statute concerned themselves with these aspects of nuclear energy. Fo 
cusing just on the question of the existing legislation’s adequacy as a statutory frame 
work for an effective American atomic power foreign policy, the following observa 
tions seem relevant: 

(1) The act enables the United States Government to conduct an atomic power 
foreign policy with reasonable effectiveness only in certain respects, which, ultimately, 
may not be the most important ones. The content limitations on such a foreign 
policy stem primarily from the new emphasis, on the one hand, on private inter 
national atomic power commerce, while, simultaneously, such private international 
activity appears to be either excessively restricted or in need of additional legal clari 
fication. Thus, we find that the Atomic Energy Act of 1954 authorizes the Gov 
ernment in the person of the President to enter into “international arrangements” 
with any group of nations interested in cooperation in the nonmilitary applications 


of atomic energy;*” permits the Chief Executive to negotiate bilateral “agreements 


of cooperation” with other individual countries in order to transmit information and 


materials in some carefully defined areas of restricted data;”° allows the AEC to make 
a foreign distribution of certain specified nuclear materials;*' and also authorizes the 
President to permit the AEC or Defense Department to communicate other types 
of restricted data to foreign nations.** However, the law, as an effort to promote 
American private enterprise in the nuclear field, is so designed that atomic power 


** Atomic Energy Act of 1946-—Message from the President of the United States, 100 Cone. Ree 
1921 (1954) 

*66ir(k), 124, 68 Srav. 922, 940, 42 U.S.C.A. §$2014(k), 2154 (Supp. 1954) 

*° 66rr(b), 123, 68 Svar. 922, 940, 42 U.S.C.A. §§2014(b), 2153 (Supp. 1954) 

"6654, 64, 82(b), 68 SraT. 931,'933, 935, 42 U.S.C.A. §§2074, 2094, 2112(b) (Supp. 1954). 

*? 6144, 68 Star. 942, 42 U.S.C.A. $2164 (Supp. 1954) 





166 Law anp ConTEMPORARY PROBLEMS 


facilities for the utilization or production of special nuclear material, component 
parts for power production, source materials, and regular technical services will be 
channeled abroad primarily through business organizations. The act does not even 
provide specific authorization to the AEC to make a foreign distribution of utiliza- 
tion or production facilities or component parts. Instead, as recent hearings of the 
Joint Committee noted, “[{i]t is contemplated that with respect to the furnishing of 
equipment, facilities and materials (other than special nuclear materials), U. S. in- 
dustry will play a major role in implementing agreements for cooperation.”®* 

An analysis of the ability of business enterprise to play this export role reveals, 
though, that a great many legal uncertainties combine with some stringent limita- 
tions to make questionable the possibility of full-blown international atomic power 
commerce. For, each of the principal methods by which business is statutorily 
authorized to engaged in such commerce is haunted by certain important problems 
and potential difficulties.“ Thus, private enterprise can engage in international 
commerce in by-product’ and source®® materials and in component parts of atomic 
facilities*’ without the existence of intergovernmental agreements, provided licenses 
are obtained from the AEC, But, in the specific case of component parts, the AEC 
must also determine in each and every instance if export involves an unreasonable 
risk to our defense and security. Whether regular and extensive trade on this basis 
is possible is questionable. Moreover, the ability of business to engage in the man- 
ufacture or selling of component parts outside the United States is uncertain, as is 
the applicability of the licensing technique in these instances. 

Another example of potential difficulty for private atomic commerce abroad is 
provided by the statutory requirement that the production of special nuclear ma- 
terials and all action related “directly” or ‘indirectly” to such production is subject 
to a special authorization procedure by the AEC.** The word “indirectly” raises 


questions concerning the very ability of private individuals and groups to teach 


abroad or to provide technical services or parts of facilities, even in unclassified 
matters, unless they obtain prior Commission authorization. If such specific authori- 
zation for activity in unclassified areas is necessary, commerce certainly will be ex 
tremely difficult. 

Furthermore, one finds that though authorization is obtained, the export of com 
ponent parts or utilization facilities still must be licensed, and, moreover, neither 
licensing nor authorization by the AEC can, in itself, permit the export of special 


"* Hearings before the Joint Commitice on Atomic Energy on Development, Growth, and State of 
the Atomic Energy Industry, 84th Cong., 1st Sess., pt. 1, at 208 (1955). See also former Joint Com 
mittee Chairman Sterling Cole's discussion of congressional interest in the 1954 act, in The Meaning 
of the New Atomic Law, Nucleonics, March 1955, p. 47. 

** For a full discussion of this matter, seé Rucbhausen, New Atomic Problems, 9 Tue Recorp or THE 
Association or THe Bar or THe Crry or New York 368 (1954). 

** §82(c), 68 Srar. 935, 42 U.S.C.A. §2112(c) (Supp. 1954). 

*° 662, 68 Srar. 932, 42 U.S.C.A. §2092 (Supp. 1954). 

*" $109, 68 Srar. 939, 42 U.S.C.A. $2139 (Supp. 1954). 

- $57(a)(3), 68 Srar. 932, 42 U.S.C.A. §2077(a)(3) (Supp. 1954). 
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nuclear material, complete production and utilization facilities, or certain restricted 
data. International traffic in these items depends upon an intergovernmental agree 
ment or some regional defense arrangement.*® Where private commerce is de- 
pendent on these “agreements for cooperation,” the very elaborate procedures re 
quired by law before the agreements can be completed make any regular flow of this 
type of trade questionable. 

Other problems arise, too, from the whole series of prohibitions on things like the 
export or import of special nuclear materials,” the transfer or receipt of such ma 
terials in interstate commerce,*' and the implied prohibition on private ownership 
of production facilities abroad, though ownership is permitted within the United 
States.** Finally, the exact relationship between foreign subsidiaries of American 
business and the home companies, in so far as the legal limitations on atomic power 
commerce are concerned, is in need of clarification. 

In summary, we, thus, find that despite the liberalization of our atomic legislation 
in behalf of greater international cooperation and private atomic energy commerce, 
the amount of data still classified and the elaborateness of statutory restrictions 
and prohibitions on private activity combine with the many uncertainties in need of 
clarification to act as major deterrents to any effective American atomic power de 
velopment program abroad. Though some clarification, interpretation, and declassi 
fication of information has been forthcoming from the AEC recently and licensing 
techniques are being formulated in cooperation with interested American business, 
the need for additional liberalizing legislation remains. 

(2) A second outstanding characteristic of our existing nuclear legislation, as it 
relates to the conduct of an atomic power foreign policy, is the unusual extent to 
which Congress and an independent regulatory agency (the AEC) participate in 
imposing significant limitations on the President’s traditional position in foreign 
policy. This evidence of legislative distrust of the presidency in foreign affairs 
and a partial application of the Bricker amendment mentality—raises some ques 
tion concerning the effectiveness of American governmental organization to formu 
late and conduct atomic power foreign policy. 

To begin with, the 1954 act states that** 

The President is authorized to enter into an international arrangement with a group of 


nations providing for international cooperation in the nonmilitary applications of atomi 
energy and he may, thereafter, cooperate with that group of nations 


provided that this action is in accord with various specified procedures, This 


provision was Congress’ response to Mr. Eisenhower's proposal before the United 


Nations General Assembly, on December 8, 1953, that some international atomic pool 


8° 6123, 68 Star. 940, 42 US.C.A. §2153 (Supp. 1954) 

#9 §57(a)(2), 68 Srar. 932, 42 US.C.A. $2077 (a)(2) (Supp. 1954) 

* thid 

** See §§41(a)(2), 103(d), 104(d), 68 Srar. 928, 936, 937, 42 U.S.C.A. §§2061 (a)(2), 2133(d), 
2134(d) (Supp. 1954). 

** 6124 68 Srar. 940, 42 U.S.C.A. $2154 (Supp. 1954) 
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plan be established. The interesting thing, however, is that the Congress saw fit 
to authorize the President to negotiate such an arrangement; that it stipulated that 
the arrangement could be either in the form of a treaty or of an executive agree- 
ment which must receive the approval of both Houses of Congress; and that the 
implementation of these arrangements had to be through intergovernmental “agree- 
ments for cooperation,” which, in turn, are hemmed in by elaborate procedural re- 
quirements, including provisions for congressional review and the need to obtain 
evaluative recommendations by either the AEC or the Defense Department. For 
one thing, congressional authorization of the President’s right to negotiate these 
arrangements might be labeled presumptuous, since his authority for such foreign 
policy action stems directly from the Constitution itself. For another, the statutory 
requirement that an executive agreement receive the approval of both Houses of 
Congress certainly is a novel limitation on an important presidential foreign policy 
power which traditionally has not been so limited. Moreover, the additional re- 
quirement that executive agreements be implemented only through “agreements 
for cooperation” with their elaborate procedural restrictions and their legislative 
definition of proper content areas surely produces an important restriction on the 
Chief Executive’s ability to perform his constitutional role as chief diplomat. 

The Atomic Energy Act of 1954 makes “agreements for cooperation” the crucial 
instrumentality in the conduct of an atomic power foreign policy. Designed to 
function on a bilateral basis, in contrast to the multilateral “international arrange- 
ments,” they are both essential to the implementation of the latter and the only legal 
basis for much private international atomic power commerce as well as the primary 
means through which the President can provide other countries with American 
atomic power assistance, Essentially, such agreements are just traditional executive 
agreements with elaborate and novel legislative strings attached, both content and 
procedure-wise. In the case of the former, proper subjects for an “agreement for 
cooperation” are designated throughout the act in discussions of nuclear materials, 
facilities, and information. The procedural limitations, are the most unusual, how- 
ever. As Representative Cole has summarized them,** the first stage involves the 
submission to the President of the negotiated agreement, which must not only meet 
statutory requirements by specifying its terms, conditions, duration, and scope, but 
must also contain guarantees by the foreign government to maintain specified se- 
curity standards, to transfer only that material in accord with the agreement which 
will not be used militarily, and to transfer no material or restricted data to un- 
authorized persons except as specified in the agreement.“ Together with this pro- 
posed agreement, the President must be provided by either the AEC or the Defense 


Department, as the case may be, with a positive or negative recommendation on it.** 
The third stage in the processing of this uniquely limited executive agreement in- 


** See note 33 supra. 
*° §123(a), 68 Srar. 940, 42 U.S.C.A, §2153(a) (Supp. 1954). 


* thid 
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volves the making of a written presidential determination that the agreement in 
question will promote American defense and security without engaging in any un 
reasonable risk. The President is statutorily required to file this assurance after 
receiving and considering the recommendation of the AEC or Defense Department, 
to which, however, he is no longer compelled to adhere as he was under the Mc 
Mahon Act." These three steps having been taken, the President must then return 
all papers to the Joint Committee so that they are available to it for thirty days while 
Congress is in session.*” Though the Joint Committee has no veto power to exercise, 
if it decides to oppose the agreement, it can then attempt to persuade the various pro 
posers to reverse their positions, or resort to public criticism of the agreement on the 
floor of Congress, or introduce legislation to prevent the agreement's consummation, 
or attach riders to other legislation to prevent the agreement from being executed 
effectively. 

The entire process for effectuating international “agreements for cooperation” is, 
as Representatives Holifield and Durham forced Secretary of State Dulles to admit 


during Joint Committee Hearings to amend the 1946 act during June of 1954, 


questionable constitutional practice.” ‘The same may also be said of the need for 


congressional approval of “international arrangements,” which, as Senator Anderson 
noted during those same Hearings, reflects the essence of the defeated Bricker 
amendment “in that it provides that executive agreements in the international area 
which deal with atomic matters are not binding unless approved by a majority of 
both Houses.””’ Quite interestingly, Mr. Dulles actually agreed that this process to 
which he was consenting was “not drastically different” from the Bricker amend 
ment on executive agreements, as Senator Anderson phrased the situation.”’ Thus, 
we find that, through such devices as the congressional ratification of “international 
arrangements,” the thirty day proviso, the provision for evaluative recommendations 
on executive agreements by a subordinate department of the executive branch or 
by an independent regulatory agency, and the general tone of distrust of the Presi 
dent in foreign affairs, our existing atomic energy legislation serves as a good case 
study of the tendency during the last few years for Congress to challenge and even 
attempt to usurp executive authority. It may well be that, in this particular instance 
in which some unusual congressional success has been recorded, the President may 
find it necessary to request a liberalization of the statute in order for him to be able 
to conduct a fully effective atomic power policy abroad. 
American Atomic Power Proposals and Actions in International Affairs 

To date, the United States has acted on two broad fronts in international 

atomic politics: the multinational and the bilateral. The major initiative in 


*T 6123(b), 68 Srar. 94° 42 U.S.C.A. §2153(b) (Supp 954 \tomic Energ Act of 194¢ 
§10(a)(3)(4), 60 Star. 766, a3 U.S $10(a)(3)(4) 

**6123(c), 68 Svar. 94 42 U.S.C.A rI (Supy 

** See Hearings before the Joint Committee on Atom y oO 33723 and H.R. 8862, to amend 
the Atomic Energy Act of 1946, 44d Cong., 2d S« pt 
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launching an atomic power foreign policy was taken by President Eisenhower 
in an address to the General Assembly of the United Nations on December 8, 
1953." Having just returned from a meeting of the Western Big Three at Bermuda, 
in which they tackled the problem of coordinating policies in preparation for some 
effort to reach a settlement with the Soviet Union, Mr. Eisenhower sought to offer 
the world specific hope that nuclear power could be employed for something better 
than destruction. After summarizing the developments which launched the atomic 
age and asserting his refusal “to confirm the hopeless finality of a belief that two 
atomic colossi are doomed malevolently to eye each other indefinitely across a 
trembling world ,.. ,” the President then dramatically announced a series of pro- 
posals to reverse “the fearful trend of atomic military build-up” by taking “this 
weapon out of the hands of the soldiers” and putting it “into the hands of those who 
will know how to strip its military casing and adapt it to the arts of peace.” The 
essence of his proposal to this world forum was that the™ 


... governments principally involved, to the extent permitted by elementary prudence . . . 
begin now and continue to make joint contributions from their stockpiles of normal 
uranium and fissionable materials to an international atomic energy agency . . . { which] 
would be set up under the aegis of the United Nations. 


The ratios of contributions of fissionable material, he stated, as well as the procedures 
and details of such an agency could be determined by private conversations among 
the interested parties of which “the Soviet Union must, of course, be one.”’* To this 
proposed international atomic energy agency, Mr. Eisenhower suggested, could be 


assigned responsibility “for the impounding, storage and protection of the contributed 
fissionable and other material . . .” so that the “bank” would be “immune to surprise 
seizure.””’ Even more importantly, such an agency could also be assigned the re- 


sponsibility™ 


.. . to devise methods whereby this fissionable material would be allocated to serve the 
peaceful pursuits of mankind. Experts would be mobilized to apply atomic energy to the 
needs of agriculture, medicine and other peaceful activities. A special purpose would be 
to provide abundant electrical energy in the power-starved areas of the world. Thus the 
contributing powers would be dedicating some of their strength to serve the needs rather 
than the fears of mankind. 


The world-wide reaction to Mr. Eisenhower's initiative was such as to justify 
completely the creation of an American atomic power foreign policy. For, the uni- 
versal vuthusiasm accorded the statement demonstrated not only the global interest 
in the benefits which could be derived from nuclear energy, but the importance to 
the American leadership position of assuming the initiative in this area, The Presi- 
dent's proposal became a primary consideration at the Ninth General Assembly of 


"* Atomic Power for Peace, U.N. Genera Assempry Orr. Rec., 8th Sess., Plenary 470 (1953), re- 


printed in Hearings, supra note 49, at 4-8. 
** Id. at 6, 7. 47d. at 8. 
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the United Nations, which commenced in September 1954, and it resulted in the 
unanimous adoption by that Assembly of a resolution in favor of energetic interna 
tional action to promote atomic energy’s peaceful potentialities. The resolution 
recommended, first, the early establishment of an International Atomic Energy 
Agency along the lines suggested by the American President and, second, urged the 
convocation, under United Nations auspices, of an international conference to ex 
plore the possibilities for cooperative dissemination of information concerning peace 
ful atomic technology.’ The opening American atomic foreign policy move, thus, 
had proved successful. 

Unfortunately, however, the initial announcement’s reinforcement of our claim 
to leadership in peace as well as war, which so captured the imagination of all those 
who hoped for some material improvement in their standard of living, was some 
what tempered during the General Assembly discussions in the fall and winter of 
1954. This resulted not only from the inability to obtain meaningful Soviet co- 
operation to implement the American proposal, but also from the restricted interpre- 
tation of the proposal’s scope applied by the United States itself. For, it soon became 
apparent that the International Agency really represented no more than a small 
beginning rather than a full-blown international atomic energy program for peace. 
What the United States really was suggesting was no more than a type of clearing 
house for nuclear assistance requests, with much of the energy-giving fissionable 
material as well as most of the vital related technical and economic developmental 
assistance to be provided through bilateral negotiations, if at all. The original 
supranational implications of President Eisenhower's speech apparently were not to 


be implemented. In addition, the power-hungry underdeveloped countries—though 
ultimately to be represented on the Agency’s executive board—were to be excluded 


from the “private negotiations” to create the organization. These discussions were 
to be conducted by just the eight states with major technological and/or raw ma 
terial resources; namely, the United States, Britain, Canada, France, Australia, Belgi 
um, South Africa, and Portugal plus, if it so desired, the Soviet Union.** 

The result of such revelations during the 1954 General Assembly session was to 
take much of the original edge off the enthusiasm of most of the UN members who 
were, in the words of Ecuador’s spokesman, being treated like poor relatives.” With 
almost all of Africa as well as all of Asia and Latin America to be unrepresented 
in the establishment of the Agency, and these areas already dominated by a great 
deal of anti-colonial suspicion of the West, India and Burma, thus, were merely 
voicing the views of most of the potential beneficiaries of the plan when their dele 
gates emphasized that the fulfillment of the nuclear promise not only appeared to 
be substantively limited, but smacked of nuclear imperialism.” 


*T1)N. Generar Assempry Orr. Rec., oth Sess., Supp. No. 21 (Doc. No. A/28go0) 810(1X) (1954) 
®°UN. Genera Assempry Orr. Rec., 9th Sess., Agenda Item No. 67, First Committee, 707-724th 


meeting, Nov. 5-Nov. 2 14 
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Before the conclusion of the General Assembly discussions with the passage of 
the resolution noted above and an expression of formal approval of negotiations 
among the eight powers for the purpose of drafting a statute to create the Agency, 
American policy sought to regain some of its initial attractiveness. Thus, on No- 
vember 15, 1954, the United States announced the allocation by the AEC of 220 
pounds of purified uranium 235 as fuel to be available for experimentation to coun- 
tries interested in participating in the international program.*! We were immediately 
joined by Great Britain, which similarly allocated 44 pounds of fuel.°* The Soviet 
Union, therefore, was challenged to demonstrate its own interest in “atoms for 
peace.” Moreover, after the session, we indicated, through Mr. Eisenhower's special 
assistant for international atomic energy affairs and U.S. Representative for Inter- 
national Atomic Energy Agency negotiations (Morehead Patterson), that we would 
consider all the criticisms of the proposed Agency and probably would recommend, 
eventually at least, that the original nuclear treaty be adhered to by all sixty UN 
members plus the twenty-four members of the ten specialized UN agencies.™ 
At this writing, however, no definite result has been achieved in the establishment 
of such an agency through negotiations among the eight western states. Discussions 
between the United States and the Soviet Union have taken place only intermittently. 
A primary obstacle has remained Soviet intransigence. The Soviet Union has 
continued to adhere to one of the two stipulations it had announced at the time it 
joined in the unanimous approval of the General Assembly resolution of December 
1954——namely, that the proposed international agency be placed under the authority 
of the Security Council—in which a Great Power veto can be invoked. Moreover, 
though, it dropped the second condition—that the Geneva nuclear energy conference 
be open to such non-UN members as Communist China—Moscow also has formu- 
lated a network of bilateral atomic agreements with China, Poland, Czechoslovakia, 
Rumania, East Germany, Hungary, and Bulgaria. This “cold war” response to 
the American “agreements for cooperation” program recently has been supplemented 
by Soviet atomic power assistance offers to “neutral” states, like Egypt, to whom 
we have been offering no more than nuclear research aid. 

The second portion of the United Nation’s General Assembly resolution—the 
calling of an international nuclear science conference—was also a product of Ameri- 
can initiative™* and has, of course, been fulfilled by the Geneva meeting. Following 


quickly upon the heels of this authorization to convoke “an international technical 


conference of governments,” Secretary-General Dag Hammarskjold established a 
seven-nation advisory committee and an international staff composed of top-flight 
scientists. This group met in January 1955 and formulated a tentative program 
which would commence with plenary discussions of world power resources and re- 
®' See N. Y. Times, Nov. 16, 1954, p. 1, col. 1. 
** See id., Nov. 17, 1954, p. 1, col. 3. 


"* See Frye, Atoms for Peace: The First Step, 34 Foreign Powicy Butietin 82 (1955) 
** Secretary Dulles proposed it to the General Assembly on September 23, 1954. See N. Y. Times, 
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quirements and then proceed to the consideration of exclusively scientific papers 
on reactor technology, radiation, medical and biological applications of nuclear 
energy. With a nonpolitical program thus outlined, the Secretary-General then ex 
tended invitations on February 1, 1955 to 84 nations to attend the conference and 
to submit, by July 1, papers which they would like to have read by their delegates, 
Seventy-two nations eventually accepted this invitation to attend the conference and, 
in addition, some seventeen countries submitted approximately 1,000 papers to be 
read. Space in the Palais des Nations for governmental exhibits was also allocated 
in accord with requests, and a special exhibition hall was arranged for additional 
commercial exhibits by organizations interested in launching international trade in 
nuclear equipment. Several pertinent UN specialized agencies like the FAO, WHO, 
and UNESCO were consulted during the planning of the conference, and they too 
were invited to send representatives. Thus, the arrangements for this first world 
conference on the peaceful uses of atomic energy were handled with commendable 
efficiency and impartiality. President Eisenhower’s call, through Admiral Strauss, 
for a second such conference in the future®® serves to demonstrate the extent to 
which at least this particular American foreign policy initiative in the nuclear field 
was effectively implemented by the United Nations. 

Two things of outstanding interest and value have resulted from the Geneva 
Conference. First, and perhaps most important, has been the tremendous relaxation 
of national controls over atomic information. The leading countries actually en 
gaged in what AEC Chairman Strauss said he hoped they would not enter—namely, 
“A scientific Olympic Games.””® All manner of revelations concerning reactor 
technology and the scientific applications of nuclear fission were presented. Such 
competition to destroy a good deal of the secrecy which had handicapped interna 
tional scientific exchange prior to Geneva not only served a useful purpose by 
partially unfreezing the nuclear “cold war,” but also presented scientists from the 
less advanced countries with a great opportunity to expand their knowledge in a 
hurry. 

The second significant result of Geneva was the formal launching of international 
atomic trade. For, the full-dress atomic trade fair demonstrated, in most vivid 
fashion, the preparations to compete for the atomic market which were now being 
made by business organizations in the United States, Britain, France, Belgium, the 
Netherlands, Italy, Switzerland, and West Germany. Outstanding in this com- 
mercial exposition was the obvious head start of the British, whose national interest 
in early atomic power had combined with the need to develop more specialized ex- 
port markets in new fields where a competitive advantage could be achieved over 
other traders. The result was that, to paraphrase some disgruntled American busi 
nessmen on the scene, the British atomic merchants had the most space and the 


greatest number of specific atomic commodities available for sale, and their order 


*6 See N. Y. Times, Aug. 17, 1955, p. 1, col. 5. 
** Stanford, The Two Genevas: Diplomatic and Atomic, 44 Forrion Powticy BuLtterin 171 (1955). 
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books were on hand to consummate transactions. American businessmen, on the other 
hand, were not yet really prepared to compete both because of the governmental 
limitations under which they had to operate and because of the more leisurely ap- 
proach taken towards atomic power development in the American nuclear pro- 
gram. Of additional interest in connection with this first commercial exhibition was 
the absence of Soviet nuclear wares for general sale. Instead of such “sordid” 
commercialism, Moscow announced that it would supply atomic assistance at cost, 
but only to its satellites, It is, thus, possible to say that both in terms of the informa- 
tion disclosed and atomic commodities available to interested countries, the Geneva 
Conference fulfillment of President Eisenhower's policy initiative in the fall of 
1954 can be regarded as a Western victory. Everyone knew before Geneva that 
the Soviets could build bombs; the real question was their preparation to respond to 
the clamor of power-hungry peoples of the world for atomic assistance. The Geneva 
Conference revealed that the West was still the primary technological hope for 
underdeveloped areas. Since then, however, Soviet assistance offers outside the 
Communist orbit challenge the West to prove its willingness to fulfill this hope of 
the world’s power-needy. 

American foreign policy in the field of atomic energy has not only sponsored an 
International Atomic Energy Agency and the Geneva Conference, it has also engaged 
in a limited nuclear training program for scientists from friendly countries and has 
entered into an elaborate program of bilateral agreements with such countries in 
application of the “agreements for cooperation” portion of the Atomic Energy Act 
of 1954. The training program, to date, has been of two types: On March 13, 1955, 
a School of Nuclear Science and Engineering was opened by the AEC at the Ar- 
gonne National Laboratory with an initial class composed of forty students from 
twenty countries, including nine representatives of American firms interested in 
atomic energy.*’ The curriculum of this school is atomic reactor technology, and 
its objective, as indicated by Morehead Patterson in his address at its inauguration, 
is to increase rapidly the “number of reactor engineers . . . in the free world .. . 
especially in those areas where such specialized skills may most readily be put to 
work.”** The course work is based upon unclassified materials. This, then, is 
intended to be “the beginning of an extensive, permanent program of international 
education” to help develop in the noncommunist world an adequate body of “engi- 
neers and technicians who know how to design, build, and operate” atomic power 


plants. Since its opening, the Argonne school has received a second class in the 
70 


seven-month course, and President Eisenhower has announced that 


*™ Nations represented were Argentina, Australia, Belgium, Brazil, Egypt, France, Greece, Guatemala, 
Indonesia, Israel, Japan, Mexico, Pakistan, Philippines, Portugal, Spain, Sweden, Switzerland, and Thailand. 
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. with prudent security considerations, we propose to make available to the peoples of 
such friendly nations as are prepared to invest their own funds in power reactors, access 
to and training in the technological processes of construction and operation for peaceful 


purposes. 
The United States, thus, appears to have committed itself to indefinite governmental 
nuclear training for scientists from noncommunist countries. This educational pro- 
gram undoubtedly will be supplemented increasingly by American universities, them- 
selves. There can be little question that this sort of program is and should be an 
important component of an atomic power foreign policy and that its attractiveness to 
technologically less well developed countries is great. Nonetheless, it is to be hoped 
that such training can at least be related to the activities of the proposed International 
Atomic Energy Agency, though not necessarily made available to communist coun 
try scientists until real international cooperation in nuclear energy is established. 

The second type of nuclear training program for foreigners now engaged in by 
the American Government involves the study of radioisotope techniques. ‘Though 
such four-week courses have been conducted at Oak Ridge, Tennessee, since 1948, 
as part of work contracted by the AEC to the Oak Ridge Institute of Nuclear Studies 
(an educational corporation of thirty-two southern colleges and universities), the 
first special session for friendly foreigners was inaugurated on May 2, 1955. Thirty 
two scientists and technicians from twenty-one nations were accepted for it, with the 
facilities of the Department of State’s Educational Exchange Program and of the 
Foreign Operations Administration (now ICA) utilized to conclude the arrange- 
ments. It can also be noted that the AEC has provided libraries of unclassified 
nuclear information to a number of countries, including Japan, Italy, and France 
for use by their scholars at home. This second type of training program should 
also be related ultimately to the activity of an International Atomic Energy Agency. 
Moreover, there would seem to be less justification for not including scientists from 
communist countries than in the reactor school, even if the program is continued 
under American auspices, since the information transmitted is unclassified and the 
benefits to be derived are primarily medical. 

“Agreements for cooperation” have been entered into with twenty-six countries, 
as of July 15, 1955, and more undoubtedly will continue to be concluded. The im 
portant questions to be asked in connection with this steadily mounting network of 


bilateral executive agreements is, of course, their real significance. Do they actually 


represent important assistance to all these countries in the peacetime utilization of 


nuclear energy, or are they merely gestures devoid of much real meaning for peoples 
seriously interested in tapping the atom’s benefits? Has the “agreements for coopera 
tion” provision of the Atomic Energy Act of 1954 been employed, in other words, in 
such fashion that it has become the primary atomic foreign policy instrument it was 
intended to be? 

A scrutiny of these agreements reveals that they are of four general types, to date: 
(1) those with nations which are at the very beginning of nuclear development, in 
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which agreements are restricted to American provision of unclassified data, a limited 
amount of fuel, some technical assistance, and access to private American companies 
for the erection, operation, and experimentation by the foreign nation with non- 
power research reactors; (2) those with more advanced nations which desire to ob- 
tain some specific item to facilitate research reactor programs which already are 
under way; (3) those with technologically advanced nations which also are leading 
suppliers to the United States of uranium, like Belgium or Canada, in which the 
agreement not only permits the exchange of both classified and unclassified in- 
formation, but deals with power and propulsion reactors as well as research reactors 
and source materials; (4) those with technologically advanced nations, like the Brit- 
ish, where real exchange of information, techniques, and devices on a mutually ad- 
vantageous basis is possible, and unilateral American technical assistance is not the 
agreement’s orientation. 

The prototype for the most common form of our “agreements for cooperation” 
is the United States-Turkish arrangement.”' Setting the pattern for the first type 
of agreement noted above, it contains the following significant provisions: Subject 
to the stipulation that no restricted data will be communicated and no materials, 
equipment, or devices transferred or services furnished in the transfer of any such 
items involving restricted data," the parties agree to exchange information concern- 
ing the “design, construction and operation of research reactors and their use as 
research, development and engineering tools and in medical therapy” as well as to 
exchange information on related “health and safety problems” and on “the use of 
radioactive isotopes in physical and biological research, medical therapy, agriculture 
78 Furthermore, the AEC promises to “lease to the Government of 


and industry.’ 
the Turkish Republic uranium enriched in the isotope U-235 . . . required as initial 


and replacement fuel in the operation of research reactors” whenever the Turkish 


Government either decides to construct them itself with AEC consultation or have 
them constructed for it by private individuals or groups under its jurisdiction which 
have been chosen in consultation with the AEC, Such private research reactors 
and their materials must, “at all times,” be under “sufficient control” of the Turkish 
government. To implement this, the AEC agrees to provide up to six kilograms 
of uranium enriched up to a maximum of twenty per cent with U-235 and to replace 
this amount upon the return of fuel elements requiring such replacement.”* In 


addition, the agreement pledges that the AEC “will sell or lease” to the Turkish 


government or authorized persons, in accord with supply, “such reactor materials, 
other than special nuclear materials, as are not obtainable on the commercial market 
and which are required in the construction and operation of research reactors in 

™ Agreement for Cooperation Concerning Civil Uses of Atomic Energy Between the Government 
of the United States of America and the Government of the Turkish Republic, 101 Cone, Rec. 5140 


(daily ed. May 11, 1955). 
Id. art. V, at 5141. 
™ Id., art. 1, at 5141. 
Td., art. Wl, at §14t. 
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Turkey.”’® Finally, the agreement indicates that “private individuals and private 
organizations in either the United States or Turkey may deal directly with private 
individuals and private organizations in the other country” and that the United 
States “will permit persons under its jurisdiction to transfer and export materials, 
including equipment and devices, to, and perform services for,” the Turkish Gov- 
ernment or authorized private Turkish organizations."’ In exchange for the above, 
the Turkish government agrees to keep certain records of its use of this assistance 
and provides the guaranties required by the Atomic Energy Act of 1954." In a 
concluding article, some definitions of terms are listed, including that of “re 


search reactors,” which are held to mean reactors*® 


. designed for the production of neutrons and other radiations for general research and 
development purposes, medical therapy, or training in nuclear science and engineering. 
The term does not cover power reactors, power demonstration reactors, or reactors de 


signed primarily for the production of special nuclear materials. 

From the above agreement, it is obvious that no more than fundamental technical 
assistance is involved and that atomic power development is not considered, Agree 
ments of this type, which comprise most of the thirty now negotiated, do no 
more than imply that atomic power development will some day be possible after 
the preliminary research reactor experimentation has been engaged in, Possibly in 
recognition of this material and psychological omission, subsequent agreements 
of this type now include actual expressions of hope that the particular agreement 
for cooperation wil] lead to further cooperation extending to the design, construction, 
and operation of power-producing reactors. Another recent innovation which has 
been announced by President Eisenhower is that he will recommend to the Congres: 
that the United States also contribute half the cost of research reactors and, if the 
technical and material resources of a single country are inadequate for effective 
utilization of a research reactor, the United States will support a voluntary group 
ing of resources within a single region to acquire and operate such a reactor in 
common. It, thus, is possible to say that this form of agreement is one of funda 


mental nuclear education assistance, but not of atomic power development. Un 


doubtedly, unless coupled with indications of atomic power assistance at any early 


date, such agreements will not be as attractive to foreign countries as we would like 
them to be, particularly after the Geneva Conference and the general relaxation of 
information secrecy plus the availability for sale by the British of small and medium 
sized power reactors and the new Soviet assistance offers. 

The second type of agreement for cooperation entered into by the American 
Government, to date, involves the provision of some specific, but limited, assistance 
to nations which already have a reactor program of their own under way. Thus, 
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for example, Washington agreed to sell ten tons of heavy water to both India and 
and Italy, to be delivered during 1955 and 1956, for use as moderators in their 
first research reactors. During August 1955, the United States also sold to the Swiss 
Government the research reactor it established at the Geneva Conference for dem- 
onstration purposes, and it agreed to allow the Bavarian state government to pur- 
chase, in the United States, an atomic pile for research at Munich’s Nuclear Physics 
Institute. Israel has been another customer interested in such types of limited re- 
search assistance, and, undoubtedly, many other countries which have advanced 
beyond the level of fundamental nuclear education will present similar requests, in 
increasing numbers, in the near future. 

The agreement for cooperation between the United States and Belgium provides 
an example of the third type of understanding entered into under this program. 
With an introduction which describes the high degree of cooperation in the 
nuclear field which has prevailed between this country, Belgium, and the United 
Kingdom since 1940 and the willingness of the Belgian Government throughout 
this whole period to make its vast uranium ores in the Congo available to the 
British and ourselves, the agreement then notes our pledge from the outset that 
Belgium would “participate on equitable terms in the utilization of these ores” 
for power, once Britain and the United States decided to employ them for such 
purposes.”” In repayment for this friendly and vital cooperation, article 1 of the 


agreement states that Belgium will receive from the AEC, “in the field of the peace- 


ful uses of atomic energy, information and materials on terms as favorable as any 
other major uranium-supplying country except Canada.” Following this adaptation 
of the most-favored-nation technique to atomic energy assistance, the agreement 
proceeds to specify its duration until July 31, 1965," pledges an exchange of “general 
information on the over-all progress and economics of power reactor programs,”*' and 
authorizes an exchange of “technological information required for the construction 
of specific reactors for the Belgian power program in Belgium, the Belgian Congo, 


and Ruanda-Urundi,”®* with said exchange including “specifications for reactor ma- 


terials,” “properties of reactor materials,” “reactor components,” “reactor physics 
technology,” “reactor engineering technology,” and “environmental safety considera- 
tions.”** The AEC also agrees to “receive selected security-cleared personnel from 


Belgium to work with and participate in the construction of the PWR reactor at 
1984 
Asal 


Shippingport, Pennsylvania, and such other reactors as may be agreed . . . 
“transmit .. . all essential information . . . making it possible for Belgium to design, 
construct, and operate a thermal, heterogeneous, pressurized light or heavy water 


™ Agreement for Cooperation Concerning the Civil Uses of Atomic Energy Between the Govern- 
ment of the United States of America and the Government of Belgium, 101 Cone. Rec, 7377 (daily 
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(boiling or non-boiling) reactor . . . ,”** to “communicate classified technical informa- 
tion required for the construction of any specific reactor” being seriously considered 
for metropolitan Belgium or the two African territories mentioned above,’ and to 
“communicate classified information pertaining exclusively to any reactor-types, such 
as submarine, ship, aircraft, and certain package power reactors” when “these types 
of reactors warrant peacetime application. . . ."*’ The emphasis on peacetime 
application, incidentally, is clearly designated in art. III (C)(1), which excludes any 
exchange of restricted data pertaining primarily to atomic weapons or special nuclear 
materials. Other provisions of interest in this very elaborate agreement include 
authorization for private individuals and organizations in both countries to deal 
directly with the governments involved in implementing the arrangements,** the 
pledge that the AEC will sell “non-research quantities of materials” to Belgium “for 
use in research and power reactors” with the AEC reprocessing such fuel as neces- 
sary,”” and also its promise to sell required quantities of heavy water.*° 

In exchange for all of this extensive American atomic research and power as- 
sistance, the Belgian Government undertakes in the agreement to continue to supply 
American uranium needs through the existing Combined Development Agency and 
the African Metals Corporation®’ and to obtain American consultation “on the in- 
ternational significance of any proposed transfer of any uranium and thorium ores 
or special nuclear materials to any country other than the United Kingdom,’ as 
well as to give the United States “an option to purchase any special nuclear ma- 
terials produced in Belgium, the Belgian Congo, or Ruanda-Urundi, from materials 
sold” in accord with the agreement “which are in excess of Belgium's need . . . in its 
program for the peacetime use of atomic energy.”** These undertakings by Belgi- 
um, in effect, tie up its vast uranium and thorium resources in an intergovernmentally 


sponsored and controlled cartel involving Belgium, the United States, and the 
United Kingdom and make the United States the primary supplier of Belgian 
nuclear fuel. The mutual benefits from this monopolistic arrangement appear to be 
very great, however. Nonetheless, when one adds to this agreement a similar one 


with Canada and Anglo-American arrangements involving access to South Africa’s 
United States and the United 


uranium, it becomes obvious that unless the 
Kingdom are willing to act as suppliers not only of technological assistance but 
also of fuel, most of the world, under existing conditions, will be unable to operate 
elaborate atomic power systems either for want of the necessary raw materials or 
for lack of capacity to process them. The need for both a North Atlantic com 
munity coordinating agency and a really effective United Nations Atomic Energy 
Agency, of the type suggested earlier, thus, seems to have been enhanced by “agree 
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ments for cooperation” between the United States and such raw material suppliers 
as Belgium. 

The agreement between the United States and the United Kingdom, released by 
the Atomic Energy Commission on June 20, 1955, which represents the fourth type 
in the American “agreements-for-cooperation” network, is certainly one of the most 
important.’* It also is a type which is least widely applicable, since it involves truly 
equal technological exchange between two of the three giants of nuclear energy. 
Having excluded data primarily concerned with military applications of atomic 
energy, this very significant agreement specifies an exchange of information between 
the AEC and the British Atomic Energy Authority involving reactors, extraction of 
“uranium and thorium,” properties of nuclear materials, “technology” for the “pro- 
duction and utilization of materials,” “health and safety,”®® and “research materials 
and research facilities’®® as well as the transfer of certain “equipment and devices,” 
materials and services,”* and patent rights®’ for a period of ten years. Classified 
information, however, “will be exchanged only when relevant to current or projected 
programs,” while special nuclear material “will be exchanged ... only for research 
purposes,” even when primarily of a nonmilitary character.’°’ Also of interest is a 
stipulation protecting private patent rights and information’®’ and the effort made 
at a number of places to prevent the communication, either prematurely or at all, of 
restricted data concerning the production and utilization of nuclear material and 
isotopes.” Such things appear to indicate a large measure of caution by each 
party to avoid providing the other with any commercially useful information before 
competitive advantage has been derived from it in the international market. 


Ill 
Wuere We Sranp in Aromic Power Foreicn Poricy 
The preceding discussion of atomic power’s international implications has empha- 
sized several points in particular. One point has been that atomic power undoubt- 
edly will have a great impact on human affairs but that such impact will be di- 


rectly related to the present degree of technological development or lack of it found 
in most countries of the world. Industrially advanced nations are in the best posi- 
tion to employ the new energy source either to stabilize or to enhance their positions; 
currently underdeveloped lands generally are in the weakest position to utilize atomic 
power effectively in the very near future. This stems from the fact that the power 


** Agreement for Cooperation on the Civil Uses of Atomic Energy Between the Government of the 
United States of America and the Government of the United Kingdom of Great Britain and Northern 
Ireland, 101 Cone, Rec. 7371 (daily ed. June 20, 1955). 

°° Id., art. Il, at 7371. °° Id., art. Ill, at 7372. 

» art. V, at 7372. °* Id., art. VI, at 7372. 
. art. VII, at 7372. 

°° See the covering letters of Mr. Strauss and President Eisenhower appended to the agreement, 
as released by the AEC, 101 Cono. Rec. 7371, 7373 (daily ed. June 20, 1955), and art. II(A)(3), id. 
at 7373. 

* Id., art. 1(D), at 7371. 8 See, ¢.g., id., art. I(D), at 7371. 
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derivable from the atom is utilizable only where a particular society is culturally 
receptive to it, can handle its social by-products, and is technologically prepared 
for it. Where significant deterrents now exist to technological progress of any type, 
such deterrents will also restrict the application of atomic power. Though some of 
the financial and technical obstacles can be alleviated by a really effective and 
supranational United Nations agency, even the creation of such a body (which is 
not presently blueprinted by the governments concerned with establishing an Intet 
national Atomic Energy Agency) would not change the fact that the major in- 
dustrial countries of the world, under present circumstances, will generally be the 
earliest and greatest beneficiaries of atomic power for the foreseeable future. 

A second point of emphasis has been the necessity for the United States to formu- 
late a full-blown and complex atomic power foreign policy. Such a policy must be 
well integrated with existing broad international objectives and particularly with our 
foreign economic, technical, and psychological policies, This integration, in turn, 
compels the development of programs for our Western allies, on the one hand, and 
the rest of the world on the other, with full attention accorded to the primary pres- 
sures and problems within each area as well as in the vital relations between them. 
In considering the extent to which we have fulfilled these requirements for a sound 
atomic power policy abroad, the conclusion reached has been that some accomplish- 
ment is apparent, but much remains to be done. The Atomic Energy Act of 1954 
probably will have to be amended to facilitate private American atomic activity; it 
may also have to be amended to improve the President's ability to conduct a complete 
atomic power foreign policy. Moreover, the “agreements for cooperation” negotiated 
so far have done little more than offer some limited fundamental education for most 
of the nations involved. Though many are not yet prepared for more than this, in- 
ternational pressures undoubtedly will compel either early enhanced American as 
sistance or, at least, more definite encouragement in the field of atomic power for 
power-hungry peoples. Our leadership position in world and nuclear affairs com 
pels such broadening of the current program. 

Finally, it has been noted that the United States has done little more than take 
the first few steps toward the necessary institutionalization of atomic power assistance 
and cooperation, internationally. Though we have recognized the demands of the 
situation and the requirements of our own position sufficiently well to play the in 
ternational role of innovators of cooperation, a virile United Nations agency and a 
coordinating and regulatory agency for Western atomic activity have not yet been 
sponsored, though their contribution to world and Western well-being could be 
tremendous. Work on the skeleton for a sound American atomic power foreign 


policy, thus, has been commenced, We must now add some real flesh and muscle. 





THE ROLE OF THE STATES IN 
ATOMIC DEVELOPMENT* 


WiruraM A. W. Kresst anp Ropert L. Hamittont 


Until comparatively recently, the development of the atomic energy industry has 
progressed almost as if state governments did not exist in the political organization 
of the country. Under the conditions which prevailed prior to 1954, it is not sur- 
prising that they played so insignificant a role. Activities in the field were almost 
exclusively a concern of the national government: almost all important facilities 
were owned by the national government; means of finance were provided by the 
national taxing power; major policy decisions were made by national officials and 
were hidden from state governments by a cloak of high security; and private organi- 
zations, to the extent they participated in the development of the industry (which 
they did to a very great extent), functioned primarily as agents of the national 
government. State governments, accordingly, could reasonably remain unconcerned. 

Such detachment on the part of the states, however, is no longer tenable today. 
With the passage of the Atomic Energy Act of 1954,’ there have occurred three 
important changes, each of which has far-reaching significance for state govern- 
ments :* 

First, a new legal class of private parties active in the atomic energy field has 
been created, namely, licensees under the 1954 act. Heretofore, private persons and 
organizations operated atomic energy facilities and possessed special nuclear mate- 
rial and source material as employees, agents, or contractors of the national govern- 


*The material presented in this article was assembled, in part, under a research grant from the 
School of Industrial Management Research Fund at the Massachusetts Institute of Technology, made 
possible by assistance from the Alfred P. Sloan Foundation. It is an expansion of ideas expressed 
by Professor Krebs in an address, entitled The Role of the States—A First Look, before the Atomic 
Industrial Forum in New York City, May 24, 1955, and in remarks before the Public Utilities Section 
of the American Bar Association at the annual meeting of the Association in Philadelphia, August 23, 
1955. 

+ A.B. 1938, LL.B 1941, Yale University. Member of the New York and Massachusetts bars; Asso- 
ciate Professor of Law, Massachusetts Institute of Technology School of Industrial Management; Executive 
Secretary of the New England Committee on Atomic Energy; and member of the Special Committee 
on Atomic Energy of the Bar Association of the City of New York. Formerly counsel to the Atomic 
Energy Commission and general counsel to the National Science Foundation. 

+ A.B. 1948, Yale University; LL.B. 1951, Harvard University. Member of the Massachusetts bar; 
Assistant to the Manager of the Convair Atomic Industrial Development Project. Formerly Teaching 
Fellow at Harvard Law School and Research Associate at Massachusetts Institute of Technology School 
of Industrial Mangement. 

*68 Star. g21, 42 U.S.C.A, § 2011-281 (Supp. 1954). This statute is hereinafter referred to as the 
1954 act. 

* These changes add to, rather than replace, the existing pattern of legal control of peaceful atomic 
development; with respect to military applications of atomic energy, the pre-existing pattern subsists in the 
main. 
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ment. Henceforth, many of them will engage in similar activities in the capacity of 
licensees, incapable of invoking a federal immunity to shield themselves from state 
laws and regulations. 

Second, the locus of initiative for many important decisions is shifting away from 
the national government. Heretofore, the power to determine the course of all 
major developments in the atomic energy field has rested exclusively with the 
national government. Henceforth, the capacity to make important decisions affect- 
ing atomic energy development will also be vested in hundreds of private corpora- 
tions, state agencies, and state subdivisions. 

A third change, attributable as much to the advancing state of atomic art as to 
the passage of the 1954 act, is in the kind and pace of atomic energy development. 
Nuclear reactors for the production of power are under construction. Increasingly 
they will be privately financed. Uses of radioactive isotopes are soaring. Various 
commercially attractive operations are on the horivon, Research fostered by both 
private and public funds is being pushed at an increasing tempo. And elements of 
competition are gradually making entrance upon the atomic scene. 

From each of these changed conditions will emanate novel, challenging problems 


for state governments, some of which can be perceived today and some of which will 
undoubtedly remain unnoticed for a time. Although the full significance of these 
changes for the states can be foreseen only partially, it is possible, with respect to 
each of them, to indicate a measure of their impact. While separate analysis of 
these changes is necessary in order to understand their interplay, it should be re- 
membered that in many situations, their effects will be overlapping and cumulative. 


The Change in Legal Status 

The great change in the law, relevant to this article, results from sections 41, 101, 
103, and 104 of the 1954 act,® which, for the first time, permit private ownership 
of facilities designed to produce or utilize special nuclear material; and from sections 
53 and 54,‘ which permit the AEC to make large quantities of special nuclear 
materials available to private parties for suitable purposes, under appropriate licenses 
issued by the Commission. The significance of this change can be illustrated by the 
case of a utility company which has decided to build and operate a power reactor. 
Unlike the contractor-operators at Hanford, Oak Ridge, or Savannah River, the 
utility company will, as a private entity rather than agent of the national govern- 
ment, be subject to state controls and policies on many sides, in addition to federal 
controls and policies—and in some cases, it may be caught in a cross-fire between 
them. Moreover, since “state controls and policies” are not necessarily a homo- 
geneous, consistent set of regulations, but rather are more likely to be rules, regula- 
tions, and procedures formulated, in many instances, long prior to the Atomic Energy 
Act of 1954 and administered by a wide range of state agencies, the licensee may 
very well find them, as applied to its activities, at best uncoordinated and at worst 


* 68 Sra. 928, 936, 937, 42 U.S.C.A, §§ 2051, 2131, 2133, 2134 (Supp. 1954). 
* 68 Sra. 930, 931, 42 US.C.A. §§ 2073, 2074 (Supp. 1954). 
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quite at odds with one another. Since each state agency is ordinarily charged by 
one or more statutes with responsibility for a limited number of specific activities 
or conditions, such diversity should not be unexpected. A company engaging in 
the exploitation of atomic energy and having activities which bring it within the 
jurisdiction of several state agencies can, therefore, anticipate the necessity for thread- 
ing a careful way through the fabric of state control. 

Specific problems can be isolated by listing separately each executive department, 
agency, board, and commission in a particular state and determining whether such 
organization is charged with responsibility over one or more phases of the activities 
of atomic energy licensees within the state. The following examples illustrate new 
state powers and responsibilities, some involving possible jurisdictional conflicts: 

Heretofore, the AEC has had exclusive responsibility for controlling the radiation 
hazards created by the operation of its reactors. Once a private utility begins to 
operate a reactor, however, the state public health department, in addition to the 
AEC, may legitimately concern itself with possible hazards created for the public at 
large, and it may not apply the same safety standards as the AEC. In addition, the 
state labor department often has responsibilities for the occupational safety of the 
personnel at the installation, and it may apply safety standards which differ from 
those of both the AEC and the state public health department. A real conflict may 
possibly arise between the regulations—i.c., not only may one set be more stringent 
than another, but compliance with one set may necessarily involve violation of a 
different set. 

Heretofore, there have been no reactors built by private utilities with their own 
money as additions to their generating capacity. Hence, state public utility com- 


missions have not had responsibility for approving their construction or financing. 


Now, a state public utilities commission may have to issue a certificate of convenience 
and necessity before the utility can devote its funds to the construction of such a 


*In Massachusetts, for example, each of the following state agencies will probably have to widen its 

field of activities to include problems arising from atomic energy development: 

Public Health Department State Planning Board 

Department of Public Utilities Port of Boston Authority 

Department of Banking and Insurance Airport Authorities 

Labor Department Aeronautics Commission 

Public Safety Department Highway Commission 

Department of Industrial Accidents Weather Control Commission 

Department of Taxation Agriculture Department 

Industrial Development Commission Department of Education 

Commerce Department Conservation Department 

State Library Board Commission on Uniform State Laws 

State University Board Commission on Interstate Cooperation. 


This list includes organs of state government charged with educational and promotional functions as 
well as those with regulatory responsibility. 

*In New York, for instance, the Department of Health adopted comprehensive regulations dealing 
with ionizing radiation, effective Sept. 1, 1955, N. Y. Srare Sanirary Cope c. XVI; the Department 
of Labor is in the process of adopting regulations establishing conditions for work in radiation areas, 
Proposed Industrial Code Rule No. 38, pending before the Board of Standards and Appeals; and the 
City of New York has additional regulations applicable to persons within its jurisdiction, Sanrrary 
Copr, New Yorx Crry Dep't or Heavrn §107A. 
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new facility. The state commission will have before it questions of considerable 
complexity and magnitude: Is it sound policy for the utility, at this time, to build 
into its system a generating facility of unknown reliability and clearly uneconomic 
function rather than wait five or ten years for the uncertainties to be resolved? What 
will be the proper allocation of the excess costs incurred in bringing atomic power 
into the system as between investors and rate payers, present and future? Are the 
consumers adequately protected against inadequate fuel-element supply? Can a 
utility participate in the construction and operation of a reactor located outside of 
the state and, therefore, beyond the jurisdiction of the commission ?* 

Heretofore, the location of new reactors was exclusively within the control of 
the AEC. Now, not only the state governments, but even local authorities and busi- 
ness interests will also be able to assert some degree of control. At the state level, 
one can expect the public utilities commission, the department of public health, and 
perhaps the state planning board, the department of conservation, and the depart- 
ment of agriculture to play a part in the ultimate decision. The local interests will 
find expression in special legislative acts, zoning regulations, building codes, private 
restrictions, and political mechanisms of many kinds. Whether these interests view 
a power reactor in the neighborhood as a prize to be sought or a nuisance to be 
abated may have considerable effect upon atomic power development in the state. 

It is likely that the capacity of any given drainage basin to carry radioactive 
wastes from reactor coolant discharges is finite and will limit the number of power 
reactors which can be located on the particular river system involved. The adjustment 
of local, state, and interstate interests in the development of water supplies for agri- 
cultural, industrial, and consumer uses has, in the past, sometimes been regulated 


by interstate compact as well as by individual state agencies. State officials will, 


accordingly, play a central role in determining the best way in which to mesh such 
interests with the progressive utilization of such drainage basin capacity resulting 
from AEC approval of successive license applications. 

Not all of the state activity engendered by the creation of the legal class of atomic 
energy licensees will be of a regulatory and control nature, The states have, or 
should have, as much interest in obtaining for their citizens the fruits and profits 
from the new industry as they have in guarding them against the potential hazards 
of careless utilization of atomic power. The appropriate state agencies now have good 
reason to undertake educational and promotional activities to call to the attention 
of the industrial leaders in their states the advantages to be gained through use of 
atomic power and radioactive isotopes in their operations, to encourage the educa- 
tion and training of their qualified citizens in the various specialities necessary to 
meet the demands of a growing industry, and to educate the public at large about 
the benefits to be obtained through the uses of atomic power. Such agencies can 
also publicize the adequacy of measures in effect to protect the public health and 
safety against potential radiation hazards. 


™For a discussion of these and related problems, see Pike, Model State Law for Atomic Energy 
Regulation, 55 Pus. Urir. Fort, 668 (1955). 
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In short, all of the state agencies which have any control over, or responsibility 
to promote, any one or more of the manifold activities in which a private concern 
may engage in its utilization of atomic energy for peaceful uses have a role to play 
in connection with the development of this new industry. The general objective 
of each state should be twofold: to secure for its citizens as many of the benefits of 
the industry as possible, and to protect its citizens from its potential hazards. One 
can safely assume that the AEC will remain alert to its responsibilities in both of 
these areas on a national basis. The time has come, however, for each state also to 
become alert to its own responsibilities within its borders and to take steps to see 
that its laws and policies, at all levels of government, are realistically adapted to meet 
the needs of the new situation. 

The Change in Locus of Initiative 

The second new condition which has been suggested as having an impact upon 
state responsibilities is the change in the locus of the initiative for important deci- 
sions about atomic energy development—-from the AEC to the managements of 
many diverse organizations, private and public. The incidence of this change will 
fall primarily upon the developmental and promotional functions which many state 
governments have assumed, and which may be of unique importance in the pattern 
of development in a new industry, 

So long as atomic energy remained nationally directed, decisions as to the erection 
of new facilities, their location, and design were matters within the exclusive control 
of the AEC and were influenced primarily by considerations of national strategic 
and economic policy and possibly, to some extent, by political forces. Similar deci- 
sions, when entertained now by the management of a public utility company, how- 
ever, will undoubtedly be substantially influenced by other considerations and 
through other channels. It would seem safe to observe that probable economic 
consequences will weigh heavily in the scales. For example, the decision to build 
a costly power reactor which will operate at a loss in an electric utility system is 
likely to be made sooner by a company in a high power-cost area than by one in a 
low power-cost area; likewise, it will likely be made sooner by a company in a state 
which taxes utility income than by one in a state which taxes utility property. And 
management, looking for a site, is likely to be more favorably inclined toward a 
state where the development agency is well-informed and aggressive in atomic 
energy matters than toward a state where the government is indifferent or ignorant 
of the unique needs, interests, and problems of the atomic entrepreneur, Variations 
from state to state in tax structure, labor markets, and treatment of foreign corpora- 
tions will all be weighed, along with numerous other factors, many of which will 
be unique for the organization making the decision, such as proximity to a uni- 
versity or a market, or physical integration with other components of the company’s 
plants. In this complex, the attitudes of state governors, legislators, regulatory com- 
missions, municipalities, and the responsible public opinion to which they must react 
and which they, in turn, can shape, are, in part, the determinants of that intangible 
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but significant “climate” of the state which can affect profoundly the speed and 
direction of its atomic growth. 

To a certain extent, the states can participate directly in the development of atomic 
industry. In those states where power companies are run by municipalities or 
other governmental subdivisions, positive governmental leadership can pioneer the 
way, with the state treasury providing financial assistance in the interest of develop- 
ment for the benefit of all of its citizens. It is not inconceivable that a state might 
authorize construction of a power reactor in its own right as a means of meeting 
the high developmental costs of power reactors today, with an eye to distribution of 
the power produced and dissemination of the lessons in reactor technology learned 
to the existing power companies in its territory on some equitable basis. At the 
educational level, state universities can be supplied with research reactors, and re- 
search in problems of special interest to the state can be encouraged.” While the 
“climate” of the state, as assessed by a private organization weighing the compara- 
tive advantages of two or more states, is not something wholly under the control 
of the state government, there are areas in which the state government can take 
direct action. 

The Change in Kind and Pace of Development. 


The third new condition mentioned as having a profound impact upon state 
responsibilities is the change in the kind and pace of atomic energy development. 
By change “in kind,” reference is made to the trend to private financing. It has been 
noted above that privately financed organizations will be the object of state regulatory 
and developmental activity. Private financing has further implications, however. In 
addition to creating private atomic activity to be developed and controlled, privately 
financed organizations will also create new private activity collateral to the atomic 
activity, which will engage further state action. 

For example, the utility company proposing to operate a power reactor will have 


to have insurance. Clearly, the state and its municipalities have an interest in the 


type and extent of insurance coverage available for potential radiation hazards, 


What must be done to make available workmen’s compensation insurance covering 


personnel at atomic energy plants on a realistic basis? What are the proper rates 
for fire and explosion insurance for a given type of reactor when no experience tables 
are available? Is state action the appropriate way to solve the problem raised by 
the need for public liability insurance in excess of the underwriting capacity of the 
private insurance industry? To what extent can a private utility company be per- 
mitted to be self-insured? Are present statutes of limitations of claims for injury 
arising out of radiation exposure realistic? State insurance commissions and other 


* North Carolina, for example, has had a nuclear reactor in operation since 1953 at the North Caro- 
lina State College, where a program in nuclear engineering has been established and where, in July 
1955, a special one-month course in Industrial Participation in Nuclear Power Developments was offered. 
On May 27, 1955, Florida, following suit, adopted a statute appropriating $500,000 to the University 
of Florida to engage in atomic research and acquire a reactor, Fla. Bill No. 304, Laws of 1955 
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authorities clearly have a role to play in the effort to meet the pressing needs of the 
privately financed atomic energy industry for insurance of all kinds.’ 

Growing atomic enterprises will undoubtedly search for capital. Already, there 
has been considerable agitation for stricter controls over the issuance of securities by 
uranium mining corporations. What should be the policy of the states with respect 
to concerns whose key valuable asset is a revocable license to use government-owned 
special nuclear material, or to concerns having commercial activities all of which are 
still considered classified information? State “Blue Sky” commissions will have 
some part to play in this connection in atomic industrial development. 

A fairly long-term demand for uranium appears to be a feature of mid-twentieth 
century life. An unprecedented uranium hunt, sparked by pegged federal prices 
for ore and bonus awards for new discoveries, has sent thousands of professionals 
and amateurs into the field, States in which such activity is under way may well 
have to face the question of whether their mining laws are adequate for the needs 


of the time.'” 


Experimentation in the processing of foods by use of ionizing radiation instead 
of heat is well under way today. When techniques become perfected, state agricul- 
ture and food and drug authorities will have new problems to face. While the 
AEC may have exclusive control of the processing operation from a health and safety 
point of view, there is a substantial question whether its authority or the scope of 
its effective administration extends to the channels of trade between wholesaler and 
corner grocery, once the food has left the processing plant. 

As the number of industrial and other applications of atomic energy increases, 
there will be an increasing demand for new kinds of specially trained personnel. 
Experts, such as “health physicists,” may be required to inspect or supervise certain 
operations, State civil service commissions and boards of professional registration 
will undoubtedly have to adjust their categories and establish new standards to 
accommodate the new species of atomic-age professionals. 

As privately owned reactors come into operation, private institutions will grad- 
ually take over an increasing share of the business of producing radioactive isc to, .3. 
State highway, airway, and waterway authorities may have to exercise control over 
shipments of radioactive materials within the state over which the federal authorities 
exercise no jurisdiction. 

Charitable institutions, such as hospitals, universities, and research foundations, 
utilize isotopes and are beginning to apply for licenses to build and operate reactors." 
In many, if not a majority, of the states, such organizations enjoy some degree of 

*See Preliminary Report of the Insurance Study Group to the Atomic Energy Commission, AEC 


Release No. 662, July 13, 1955. 
"In Texas, such an evaluation has been made by a subcommittee of the Mineral Law Section of the 


State Bar of Texas, entitled Minera Laws or rue Srate or Texas In RELATION TO FissionaBLe Ma- 


TERIALS (1955). 
™ Five of nine applications received by the AEC from private parties in the first six months of 1955 
See AEC 


for licenses to construct atomic energy facilities were submitted by charitable institutions. 
E1cnTRENTH SEMIANNUAL Rep. 103 (1955). 
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immunity from tort claims.'* In the light of the potential hazards involved in utili- 
zation of atomic energy, such legal immunity would appear to deserve careful re 
examination by the state legislatures. 

State civil defense authorities will be likely to have a great interest in the number 
of atomic energy installations in the state, the degree to which the state is sophisti- 
cated in the uses of atomic energy and the practices necessary for radiation hazard 
control, the availability of trained personnel and adequate radiation detection equip- 
ment, and the general level of understanding of radiation hazards at the command 
of the populace. Defense officials may well command political, if not legal, forces 
which will affect atomic energy development in any given area, 

Private groups are already in competition with one another in the atomic busi 
ness, with respect to both large projects, such as building power reactors, and small 


items, such as manufacturing radiation detection equipment. Competition inevitably 
leads to cost-consciousness, which, in turn, tends to induce competitors to economize 
by reducing expensive safety practices to minimum standards. Thus, complacency 
on the part of the states, whether reasoned or unreasoned, has become entirely 


inadequate today. 
Although not a matter to be developed here, it should be pointed out that these 


collateral activities, which will inevitably occur with the private development of 
atomic energy and will prompt the types of state action noted above, will also invoke 
collateral federal activities by agencies other than the AEC. Regulations concerning 
the shipment of radioactive materials by the Interstate Commerce Commission, the 
Civil Aeronautics Board, and the Post Office Department are obvious examples.” 
Licensees who transmit or sell electric energy in interstate commerce are expressly 
made‘ subject to the regulatory provisions of the Federal Power Act under section 


272 of the Atomic Energy Act of 1954.'* And it may be expected that other federal 


agencies will come to have a tangential part to play in the development and regula- 


tion of the industry. 


What has been said about changed conditions of all kinds makes it evident that 
the state authorities have a significant role to play in the peacetime development of 
atomic energy. The accelerating pace of atomic development'® underscores the 


** See Immunity of Nongovernmental Charity from Liability for Damages in Tort, Annot., 25 


A.L.R. 2d 29 (1952). 

49 C.F.R. §§ 71-78 (Supp. 1954); 14 C.F.R. § 49 (1952); 39 C.F.R. § 35.16a (1949) Less 
obvious examples are Coast Guard Regulations, 46 C.F.R. § 146 (1953); and Labor Department Child 
Labor Regulations. 29 C.F.R. § 4.57 (Supp. 1954). 

**68 Srar. 960, 42 U.S.C.A. § 2019 (Supp. 1954). 

*©In the first six months of 1955, the AEC received nine applications for licenses 
See AEC Eioureenrn 


to construct atomu« 


energy facilities and three to use special nuclear materials for other purposes 
The uses of radioactive isotopes are also steadily increasing: between 


SEMIANNUAL Rep. 103-04 (1955) 
AEC 


August 2, 1946, and December 31, 1953, 12,162 curies of radioactive isotopes were distributed, see 
SEVENTEENTH SEMIANNUAL Rep. 93 (1955); between January 1 and November 30, 1954, 14,698 curies 
months of 1955, 17,730 curies were distributed, See AEC 


were distributed, s+id.; and in the first five 
Further, according to the Survey of Materials, Equip 


E1cGHTEENTH SEMIANNUAL Rep. 121 (1955). 
ment and Personnel for Atomic Energy Development, published by the Atomic Industrial Forum, Inc., 
in April 1955, industry and other private organizations can be expected to spend $300-500 million of 
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immediacy with which many of these new problems must be dealt if a state is to 
experience an orderly, effective development and regulation of atomic energy within 
its borders instead of a disorderly patchwork of stop-gap measures and counter- 
measures, designed to meet specific problems here and there, without thorough 
comprehension of the total needs of the situation. 


Il 


The basic question confronting a state, as a result of the passage of the Atomic 
Energy Act of 1954, is the proper delineation of the area over which the state now 
has power and responsibility for governmental action. Under our system of govern- 
ment, in which the national government is granted specified powers only but is 
supreme within its proper sphere of action, the entire residue of governmental powers 
and responsibilities inheres in the state governments, subject to certain constitutional 
limitations. Hence, the question invokes a twofold analysis: a determination of the 
type and scope of powers over atomic energy development vested in the national 
government by the Constitution; and a determination whether Congress, in passing 
the 1954 act, exercised its constitutional powers partially, fully, or exceeded them. 

The constitutional basis upon which the act rests are several: Two great, sweeping 
powers of the national government which Congress utilized are the war power and 
the commerce power; lesser powers are the power to dispose of government property, 
the power to grant patents, the power to make arrangements with foreign nations, 
and probably others, including the power to provide for the general welfare, if that 
be a separate power," 

Because the 1954 act rests on several constitutional bases and is directed toward 
a number of specific ends, from the development of military potential to the granting 
of operator's licenses and the sale of electric power, it is not fruitful to speculate 
about the constitutional power of the national government in this area in general. 
Different parts of the statute will rest upon different configurations of constitutional 
powers. In fact, the Supreme Court, the final arbiter of questions concerning the 
extent of national and state powers under the Constitution, under its rule of enter- 
taining only questions necessary to the solution of actual cases and controversies, 
can be expected to adjudicate specific disputes by determining, first, what part the 
1954 act plays in the solution of each and, next, whether the provision of the act 
relied upon was within the constitutional competence of Congress. And since sec- 
tion 281 of the act’’ contains a separability clause, even if the Supreme Court should 
invalidate part of the act as exceeding the proper ambit of congressional power, other 
unrelated sections of the act would be unaffected thereby. 





nongovernmental funds on nuclear research and development during the five-year period 1954-58, in- 
clusive. Moreover, government expenditures over the same period are likely to be several times this 
figure, exclusive of the weapons program, and are bound to produce technological advances capable of 
supporting industrial development on a constantly broadening basis, Sce id. at 8. 

** See §§2 and 3 of the 1954 act, 68 Star. 921, 923, 42 U.S.C.A. §§ 2012, 2013 (Supp. 1954), 
which set forth the congressional findings and the purpose of the act. 

*768 Srav. 960, 42 U.S.C.A. § 2011 note (Supp. 1954). 
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Assuming, however, that no part of the 1954 act will be held unconstitutional'® 
(an assumption which seems to be perfectly safe’), there will still arise the follow 
ing questions with respect to any given portion of the pattern of control: 


Did Congress intend to pre-empt certain areas of atomic energy regulation 
from which the states are to be precluded? 

If Congress so intended, what are the limits of the pre-empted areas? 

If Congress so intended, is the pre-emption effective immediately or only 
after the AEC has affirmatively acted to implement congressional intent? 

If Congress so intended, may the states regulate matters within the pre- 
empted areas if the AEC declines to regulate such matters, either expressly 
or by silence? 

If Congress so intended, may the states adopt rules consistent or identical 
with the federal regulation? 


These are questions of statutory construction.*” The 1954 act contains no clear 
expression of congressional intent on these matters with respect to peacetime de 
velopment of atomic energy. Accordingly, to determine such questions, the courts 
may be expected to look to a number of other criteria in addition to the language 
of the act itself, namely: legislative history of the act;*’ whether the AEC has been 
given statutory directives or only authority;** policy considerations of uniformity 
versus diversity of regulation, and of centralized versus localized administration ;*" 


the extent to which an over-all scheme of federal regulation has been established ;** 


the consequences of alternative possibilities;** and perhaps others. 


As with the questions of constitutional power, the foregoing questions must be 


examined with respect to each area of proposed state action, rather than with respect 
to state action in general. Prior to final determination of such questions, by 
unambiguous expression of congressional intent or by definitive court decision, there 
fore, it is necessary to proceed with a painstaking analysis of the relevant factors 
involved in each proposed state action and apply the several criteria noted above in 
order to reach sound conclusions as to its proper scope. 


** See, in this connection, Estep, Federal Control of Health and Safety Standards in Peacetime Private 
Atomic Energy Activities, 52 Micn. L. Rev. 333 (1954), for a detailed discussion of the extent of con 
gressional power to regulate a field which has traditionally been considered within the police powers 
of the states. 

This is not to say that the application of the statute may not, under some circumstances, be held 
to be unconstitutional, but only that it is unlikely that the Supreme Court will hold any part of the 
1954 act to be invalid, per se, as violative of the Constitution 

*°In most instances in the atornic energy field, it should be noted, we are not confronted with the 
problem of the scope of a state’s power to act in the absence of congressional action. Cf, Cooley v 
Board of Wardens, 1g U.S. (12 How.) 299 (1851). 

*' Cf. First lowa Hydro-Electric Cooperative v. FPC, 328 U.S, 152 (1946) 

*? Cf. Oregon-Washington R.R. & Navigation Co, v. Washington, 270 U.S. 87 (1926). But see H, P 
Welch Co. v. New Hampshire, 306 U.S. 79 (1959). 

2° Cf. Rice v. Santa Fe Elevator Corporation, 331 U.S. 218 (1947) 

** Cf. Hines v. Davidowitz, 312 U.S. 52 (1941); Cloverleaf Butter Co, v. Patterson, 315 U.S. 148 
(1942). 

*° Cf, First lowa Hydro-Electric Cooperative vy. FPC upra note 21 
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Ill 

It is apparent that the first task of state authorities is to institute an orderly and 
thorough examination of the relationship of the changes described above upon each 
existing area of state function and to appraise imaginatively the need for state activity 
of types and in areas not now foreseen, Then, policies should be developed and 
mechanisms created to coordinate interstate and regional interests, and ways should 
be found to integrate those interests with the national atornic energy program. 

To date, the state initiative with respect to atomic energy matters has been exer- 
cised in one of two general ways. Several states, which as of August 1955 included 
the New England states, Texas, Michigan, and Illinois, have been impressed with 
the need for study of the over-all problem of integrating state and national atomic 
energy programs and have launched special studies to provide the background for 
a coordinated, over-all approach to its solution, Other states, such as New York, 
New Jersey, Pennsylvania, California, North Carolina, Florida, and others, have 
been impressed with the need for specialized state action in one or more specific 
areas—for the most part, that of health and safety regulations—and have acted 
accordingly.” It will be useful to explore in some detail the problems which con- 
front state authorities under both approaches. 

That there would be an impact upon the states generally as a result of the atomic 
revolution now in progress was apparently first recognized in New England. In 
December 1953, a bill was introduced into the Massachusetts legislature to establish 
an atomic energy commission at the state level.?7 Its principal objective was to focus 
the attention of the state government upon the manifold opportunities and respon- 
sibilities that would arise in the event that amendments to the Atomic Energy Act 
of 1946, which were then under discussion in Congress, should become law. The 
bill was not enacted, 

In February 1954, however, the New England Governors’ Conference appointed 
a committee of twelve distinguished New England citizens to be a New England 
Committee on Atomic Energy,”* whose duty it was to study and report on both the 
area's potentialities for atomic energy development and the opportunities and _re- 
sponsibilities of the state governments, industries, educational institutions, and citi- 
zens which should be anticipated. In both its interim report in December 1954 and 
its final report in July 1955, this Committee strongly recommended the enactment 
of a state atomic energy law during the 1955 sessions of the state legislatures.” 
The form of model state law proposed, together with the comments included in the 
report, is fully set forth in Appendix I. 

The first objective of the model act, set forth in sections 1(a) and 2, is to estab- 


** Mineral laws and developmental activities appear to be the next most popular areas for state action. 


®" Mass. H. Bill No. 851 (1953). 

**Members of the Committee were: Karl T. Compton, Chairman (deceased); Hartley Rowe, Suc- 
ceeding Chairman; Ralph D. Booth; Wallace Fay; Leslie R. Groves; Robert N. Haskell; Frank D. 
Merrill; Sumner Pike; Arthur L. Quirk; O. P. Robinson, Jr.; Shields Warren; and William Webster. 

*° See New Enotanp Commirrer on Atomic Enercy, Atomic Enercy anp New ENGLAND 59 (1955). 
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lish in the state a single, harmonious pattern of atomic energy regulation, under the 
aegis of either federal or state law. Section 2 contains substantive provisions designed 
both to insure automatic coordination of federal and state regulation and to elimi- 
nate the possibility of a jurisdictional no-man’s land. It appears to be beyond 
question that this objective is highly desirable. Effective formulation of this objec- 
tive in writing, however, presents difficult drafting problems.*° 

The second objective of the model act, set forth in sections 1(b) and 3, is to 
initiate an orderly, comprehensive review of state functions and responsibilities that 
may be affected by atomic energy development, by specifically requiring each major 
administrative unit of the state government to make such a review of its functions 
and to present appropriate recommendations on the subject to the governor. The 
importance of this type of action has already been noted, but it should further be 
observed that such an undertaking is no mean task. An adequate survey may well 
require the employment of persons possessing knowledge about atomic energy who 
are not ordinarily at the command of the administrative units making the studies. 
If fruitful results are to be achieved, not only must the appropriate agencies be given 
the responsibility for making such studies, but the agencies must be provided with 
enough money to insure that the studies are carried through, and the responsible 
official in each agency must be sufficiently apprised of the importance of the program 
so that it will be carried through without undue delay. 

The third objective of the model act, set forth in section 4, is to provide a focus 
for the development of state policy in atomic energy matters by creating, on the staff 
of the governor, the office of Coordinator of Atomic Development Activities. The 
coordinator is to serve as adviser to the governor with respect to atomic industrial 
development within the state and as deputy of the governor in matters relating to 
atomic energy. He is given the duty of coordinating the studies, recommendations, 
and proposals of the departments of the state government and its subdivisions, and 
of providing liaison between his state, its sister states, and the AEC on atomic 
energy matters. 

The Committee’s comment concerning the creation of this office is worth re 

peating here for emphasis: 
This section is premised on the proposition that what is everybody's business is nobody's 
business and therefore seeks to make sure that atomic development and regulation is 
somebody's business. The office of the Coordinator . . . is proposed so that at least one 
person in a central position in the State Government will be responsible for seeing that 
the way is cleared for atomic development and that this is done without jeopardizing the 
public interest. 

To this comment, it should be added that the success of such a scheme will turn, 
in large measure, upon the calibre of person selected for the position of coordinator 
and the financial resources placed at his disposal. Upon his shoulders, primarily, 


will lie the responsibility for the “climate” of the state in atomic energy matters. 


*° See id. at 63. 
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Probably a considerable part of his efforts will be directed along “public relations” 
lines, requiring him both to display initiative, imagination, and diplomacy and to 
do a great deal of assembling and disseminating of information pertinent to the 
field. There is a danger that the potential benefits to be achieved through the 
coordinator will be lost if the person selected is already loaded with business or 
governmental responsibilities and if he is given neither office nor staff nor salary 
commensurate with his position.*? Even in states where the prospects for the use 
of atomic energy for power generation seem quite remote, there is bound to be 
a number of industrial or agricultural establishments which can benefit from utiliza- 
tion of new processes or techniques involving radioactive isotopes. On this point, 
one may well heed the recent advice of Sumner Pike, former AEC Commissioner :*” 


The writer has had the experience of being fairly close to the subject |of atomic energy], 
since he was appointed to the original federal Atomic Energy Commission in 1946. About 
the only dependable lesson he has drawn from the experience is that the subject won’t 
stay hitched, predictions are frequently obsolete before they get into print, and that 
constant vigilance, combined with flexibility, seems to be the only policy which pays off. 


The achievement of constant vigilance combined with flexibility of approach in a 
constantly shifting, developing industrial field requires the full time services of high 
calibre personnel—not a paper assignment of responsibilities to a figurehead. 

As of August 1955, the report of the New England Committee was the most 
comprehensive study published on the implications of atomic energy for the states. 
The Texas Legislative Council published a somewhat similar report in May 1955 on 
the implications of atomic energy development for Texas and included the New 
England Committee's draft of a model statute as an appendix to its report without 
endorsing or criticizing it.** A special committee appointed in Michigan by Gover- 
nor Williams to study the problem for that state submitted a terse report in the 
spring of 1955, stating that state legislation in the field was premature.** The Illinois 
legislature in 1955 authorized the creation of an Atomic Energy Study Commission,*® 
but, to date, this group has not had time to complete its work. Without legislative 
direction, the Governor of Texas appointed a special advisory committee on atomic 
energy in September 1955, and the Governor of New York appointed an Atomic 
Energy Council in November 1955. 

Legislative response to the model statute proposed by the New England Com- 
mittee has been favorable. Maine adopted a statute on March 18, 1955, closely pat- 
terned after the model law;** and New Hampshire*’ and Connecticut®® did likewise 


"'So far, the New England states have not provided substantial financial support for their atomic 
energy programs, See notes 36, 37, 38, and 39 infra. 

** Pike, supra note 7, at 673. 

** See Sravy Researcn Report ro THe Texas Lecistative Councit, ImpLications or Aromic ENERGY 
ror Texas (1955). A supplement to this report was issued in November 1955. 

** See Micuican Aromic Eneroy Srupy Commiurrer, Report tro Governor Wituiams (1955). 

*°1ll, S. Bill No. 577, Laws of 1955. 

"Me. Acts, 1955 ¢. 105. The coordinator is given no salary, and no money is appropriated for 
his use in performing his statutory duties, 

*'N. H. Acts, 1955, c. 281. The position of coordinator is to be conferred on the head of one of 
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on August 1 and August 11, respectively. Rhode Island, ahead of the other New 
England states, passed a state atomic energy law in January 1955, not based upon 
the model statute, but containing provision for a five-man state atomic energy com- 
mission, with duties similar to those given to the coordinator under the model 
statute.*” No action has been taken in Vermont. And the model statute was not 
introduced in the 1955 session of the Massachusetts legislature; instead, it passed 
only a statute relative to radiological safety*® and a resolve concerning study of loca- 
tion of “atomic plants” in Massachusetts.*' 

A discussion of state planning to accommodate its pre-existing policies and laws 
to the atomic age would be incomplete without mention of the points of contact 
which each state will have with the federal government. The AEC is not unaware 
of the problem of interleaving its policies with those of the states with respect to 
peaceful applications of atomic energy. In July 1955, it invited representatives of 
the governors of the forty-eight states to Washington to discuss the problems of state 
and federal cooperation.“ Particular emphasis was placed upon the health and 
safety regulations which the AEC had then just published in the Federal Register.” 
The meeting served as a good introductory session for the officials of the state and 
federal governments who will have to work together with these matters in the 
future. In the federal government, the primary contact point for the states is the 
Division of Civilian Application of the AEC, which superseded both the Licensing 
Division and the Industrial Liaison Branch of the Reactor Development Division. 
A secondary point f contact is the Inspection Division. A third is the Isotopes 
Division, which still maintains its own offices for processing applications for isotopes 
and its own inspection staff. For smooth working relations between nation and 
state and for most efficient development of the industry, it is important that the 
responsibility in the AEC for coordinating federal policy development with that 
of the states and for providing liaison between the AEC and the states be focused 
in one division of the agency. It is just as true with the national government as it 
is with the states that “what is everybody’s business is nobody's business.” 

At present, the Division of Civilian Application is the primary office to which 
a state coordinator, or like official, should turn to attack the problems of federal- 
state adjustment. However, the responsibility for providing a qualified state official 


the existing state departments and is to be unpaid. One thousand dollars is appropriated for secretarial 
and similar expenses. 

** Conn. Pub. Acts, June Spec. Sess., 1955, No. 46. The coordinator is paid twenty dollars a day 
while actually performing his functions as such, but otherwise is given no salary. Five thousand dollars 
is appropriated to carry out the purposes of the act. 

*°R. I. Pus. Laws, 1955, c. 3416. The commissioners are to be unpaid. Five thousand dollars 
is appropriated for expenses for the first fifteen months. The commission is responsible for conducting 
studies, but no provision is made for coordinating federal and state jurisdiction over atomic energy 
activities. 

*° Mass. Acts and Resolves, 1955, ¢. 335. 

ir., & Oe. 

*** The AEC has made available a record of this meeting, entitled, Conference of State Representatives 
on the AEC Licensing Program, July 13 and 14, 1955, Summary of Proceedings 

*? 20 Fep. Rec. 5101 (1955), amending 10 CFR Part 20. 
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to deal with those problems and to meet the AEC half-way remains with the states. 
Coordination cannot be achieved through federal action alone. 


IV 


The creation of a state coordinator or a state atomic energy commission is but 
a first step toward development of sound state policies for atomic energy. Such a 
step will not solve the many problems of adjustment noted above; it will only pro- 
vide an agency responsible for their systematic solution. The problems remain to 
be worked out, one by one, with due consideration for the unique elements in each. 
State regulation for the protection of health and safety against the hazards of ioniz- 
ing radiation is one major problem which is already being actively considered both 
by the federal government and by a number of states. We have, therefore, selected 
it for more extended treatment, as an example of the role states will play in atomic 
energy development. 

From the initial mining of uranium ore to the final dispersal or decay of radio- 
active materials, by-products, and isotopes produced from it, certain risks of radia- 
tion exposure are present to the health and safety of both the workmen engaged in 
the industry and also, often, the general public at large. A workman in a uranium 
mine may, over a period of time, become ill from excessive inhalation of radon 
gas. Persons working in plants where uranium ore is processed, where U-235 is 
separated from U-238, where fuel elements for reactors are fabricated, or where 
reactors convert fissionable material into power all run a risk of accidental exposure 
to excessive radiation, either by direct radiation or by the uncontrolled escape of 
radioactive particles. The risks to the general public are highest in connection with 
the operation of the chemical separation plants and reactors and with the disposal 
of radioactive waste products. The largest present source of hazard from private 
atomic energy activity probably results from the widespread use of radioactive iso- 
topes in industry and in medical research and therapy. 

Regulation to insure adequate protection against the potential hazards of ionizing 
radiation is complicated because of several factors: radiation cannot be detected by 
human senses, but requires specialized equipment to be located and measured; 
exposure has a cumulative effect upon the human organism; different types of radio- 
active substances produce different types and intensities of radiation and have dif- 
ferent rates of decay; different types of radiation affect the human body differently; 
each type of radiation is more hazardous to certain parts and organs of the human 
body than to the rest of it; deleterious effects of excessive exposure may not become 
evident in the human organism until long after exposure takes place; and the dele- 
terious consequences may extend to future generations because of the effect of radia- 
tion upon genetic processes. Each of these factors tends to make the experts in the field 
conservative; consequently, adopted standards are likely to contain a large margin 
for error. In addition, the scientific community is constantly gaining additional 
experience-in matters of radiation protection; the generally recognized standards of 
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safe practices to minimize radiation hazards are under constant re-evaluation, and, 
from time to time, they change. 

One unique aspect of this problem is that it has existed for some time and has 
already been the subject of considerable attention. While information about the 
hazards of radiation has never been common knowledge, those of the scientific 
and medical professions who work with radiation have been aware of the hazards 
of ionizing radiation at least since the 1920's. In the United States, in 1929, there 
was established an Advisory Committee on X-Ray and Radium Protection, sponsored 
by the National Bureau of Standards, Its members were drawn from professional 
and commercial associations interested in the use of radioactive substances, primarily 
radium, and in the production of radiation by other means. Prior to World War Il, 
this Committee had produced handbooks setting forth procedures for protection 
against specific hazards then encountered. Today the Committee is called the 
National Committee on Radiation Protection and is composed of experts in the field 
of radiation protection from the American College of Radiology, American Medical 
Association, American Radium Society, American Roentgen Ray Society, National 
Bureau of Standards, National Electrical Manufacturers Association, Radiological 
Society of North America, the United States Army, Navy, Air Force, Atomic 
Energy Commission, and Public Health Service, and certain representatives at large.” 
Since 1946, it has revised all of the earlier handbooks and produced a number of 
new ones.** 

In the field of radiation protection, therefore, there exists a nationally recognized 
body of authority and cadre of established experts to guide the formulation of an 
effective code. The NCRP, itself, is a voluntary organization with no regulatory 
or control authority over anyone. It considers its main purpose to be the establish- 
ment of the basic principles and philosophy of radiation protection; and it volun- 
teers to assist any group faced with the problem of establishing practices to reduce 
radiation hazards. Recently, the NCRP has extended its work beyond the field of 
establishment of basic principles. Under pressure from state officials who desire 
state regulation of radiation hazards, it is in the process of publishing a handbook, 
entitled The Regulation of Radiation Exposure by Legislative Means, which will 
contain not only the Committee’s conclusions as to basic principles, but also sug- 
gested forms for a State Radiation Protection Act and for regulations under it. 

** See Taylor, State Control of Protection Against lonizing Radiation, 71 Am. J. Rownres 691, 
698-99 (1954). 


** The currently effective handbooks are: H 41, Mepican X-Ray Prorecrion ur vo Two MILLION 


Vorts (1949); H 42, Sare Hanptine or Raptoactive Isoropres (1949); H 48, Conrrot anp Removar 


or Rapwoactrive CONTAMINATION IN LABorarories (1951); H 49, RECOMMENDATIONS For THE Waste 
Disposat. or PHospHorus-32 AND lopine-131 FoR Mepican Users (1951): H 51, Raptotocican Mont 
Trorinc Mreruops anp INsrrumMents (1952); H 52, Maximum Permissipste AMouNTs or RapioisoropEs 


IN THE HumMAN Bopy anp Maximum Permissipie Concentrations In Ark anp Warer (1953); H 53, 
RECOMMENDATIONS FoR THE Disposat. oy Carpon-14 Wastes (1953); H §4, Prorectrion acainsr Raptia 
yions PROM Rapium, Copar-60, anp Cestum-137 (1954); H 55, Personne. Prorecrion ror Brraraon 
RApIATIONS UP To 100 MiLtion Exrectrron Vowrs (1954); H 56, Sark HaANnpuine or 
Isoropres (1953): H 58, Rapioactive-Wasre Disposat In THE OcrAN 
lonizinG Rapiarion (1954). See Taylor, 


SYNCHROTRON 
Capavers CONTAINING RADIOACTIVE 
(1954); H 59, Permissipte Dose rrom ExTernat SoOuRCES oF 


supra note 43; at 701. 
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Before studying the role of the states in this field, however, one must take into 
account existing federal action. Working closely with the NCRP on the formulation 
of substantive provisions, the AEC published its proposed regulation on Standards 
for Protection against Radiation in the Federal Register in July 1955.4° General 
authority for the promulgation of such a regulation is found in section 161(b) of 
the 1954 act,“ which empowers the AEC to: 


. , establish by rule, regulation, or order, such standards and instructions to govern the 
possession and use of special nuclear material, source material, and byproduct material 
as the Commission may deem necessary or desirable to promote the common defense and 
security or to protect health or to minimize danger to life or property. . . ; 


as well as in specific provisions to similar effect dealing with arrangements to assist 
research,*’ production of special nuclear material,** the distribution of special nuclear 
material, the distribution of source material,” the distribution of by-product mate- 
rial,"’ and the licensing of utilization and production facilities.®* 

The regulation contains three key substantive sections. The basic section, entitled 
Permissible Doses and Concentrations, specifies maximum permissible doses of radia- 
tion to which individuals in controlled areas may be exposed and maximum concen- 
trations of radioactive material which may be permitted to be created in uncontrolled 
areas, to remain on exposed surfaces, or to be disposed of into air or water beyond 
the effective control of the licensee. The other two substantive sections, dealing with 
Hazard Control and Waste Disposal, contain certain required means (some specific, 
some general) to be followed in attaining the ends set forth in the preceding section. 
The section entitled Hazard Control requires, in general, that certain personnel 
likely to receive specified high doses of radiation or airborne radioactive material be 
required to use personnel monitoring equipment or respiratory protective equipment; 
that radiation areas and containers in which radioactive material is stored or trans- 
ferred be posted with certain caution symbols and signs; that licensed material in 
noncontrolled areas be stored in locked and secured containers; and that individuals 
working with or in proximity to licensed material be instructed in the safe handling 
of such material, in the use of monitoring equipment and safety devices, and in 
emergency procedures. The third basic section of the regulation, entitled Waste 
Disposal, sets forth criteria to be observed in disposal of radioactive material into 
the ground, the ocean, and public sewers. The regulations are flexible, in that the 
AEC may grant to any licensee such exemptions from the requirements of the 
regulation as it determines are authorized by law and will not endanger life or 

**See note 42 supra. 

*° 68 Srar. 948, 42 U.S.C.A. § 2201(b) (Supp. 1954). 

*"§ 31(c), 68 Srar. 927, 42 U.S.C.A. § 2051(c) (Supp. 1954). 

** 6 45(b), (c), 68 Star. 928, 42 U.S.C.A, § 2061(b), (c) (Supp. 1954). 

** §53(e)(7), 68 Srar. 930, 42 U.S.C.A. § 2073(e)(7) (Supp. 1954). 

"© $ 63(b), 68 Srar. 933, 42 U.S.C.A. § 2093(b) (Supp. 1954). 


** 681, 68 Srar. 935, 42 U.S.C.A. § 2111 (Supp. 1954). 
**§§ 103(b), (d), 104(a), (b), (c), (d), 68 Srar. 936, 937, 42 U.S.C.A. §§2133(b), (d), 2134(a), 


(b), (c), (d) (Supp. 1954). 
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property, and reserves the right to impose upon any licensee such additional require 
ments as it deems appropriate to protect health or minimize danger to life or 
property, 

Two basic and quite different questions confront a state with respect to health 
and safety regulation for protection against potential radiation hazards: What action, 
if any, can a state legally take, in view of the above federal regulations? And what 
action, if any, should a given state take under the circumstances? 

The first question raises legal issues which have been alluded to generally above. 
It is the opinion of the writers that to the extent that federal control over regulation 
for protection against radiation hazards has been asserted in the 1954 act, Congress 
intended that it be exclusive.” The following factors seem to compel this con 
clusion: 

(1) Under the 1946 act, the national government clearly exercised exclusive con- 
trol in this area, Modification of such a regime would, accordingly, seem to require 
explicit language to that effect. But there is no such language in the 1954 act; 
instead, extensive instructions are given to the AEC in this regard, and any possible 
role for the states is completely ignored. 

(2) Radiation hazards, especially those arising out of operation of power reactors, 
are not local in nature, but can cause danger to multistate areas. 

(3) Uniformity of regulation in this field is highly desirable. 

(4) There is a relatively small number of persons in this country competent to 
assess potential radiation risks; and, as of the effective date of the 1954 act, the AEC 


had most of these persons at its command, 


Thus, state regulation in this area which conflicts with the federal regulation would 
appear to be superseded thereby.” And, although no close analogies appear to be 
invocable, it seems clear that the Supreme Court would hold the 1954 act, so con 
strued, to be a valid exercise of war and commerce powers, and not unconsti 


tutional.”* 
In this situation, three: clear-cut, rational, general courses can be followed by any 

{ 
state considering the problem of protecting its citizens from potential radiation 


hazards. The first is to do nothing, relying upon the protection afforded by the AEC 


regulations and practices. The second is to adopt laws and regulations to protect 


the state’s citizens from potential radiation hazards not regulated by the AEC—to 
“take up the slack” in the federal program, to use a popular phrase. The third is to 
adopt laws and comprehensive regulations overlapping all federal control and also 


regulating the areas not touched by the federal authorities. 


62aTy date, the AEC has declined to adopt an official position on this question. See remarks pre 


pared by Harold L. Price, Director, Division of Civilian Application, AEC, for presentation before the 


Atomic Industrial Forum, Sept. 27, 1955. 
*81t can be argued on the other hand, however, that Congress must explicitly provide that states’ 
law will be superseded in order to pre-empt a field traditionally considered to be within the domain of 


state police powers—and the 1954 act contains no such language 


** See Estep, supra note 18. 
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“Doing nothing” may sound like an abdication of responsibility. It is not, how- 
ever, or at least need not necessarily be so. The atomic energy industry is a new 
one. Concepts of standards of protection against radiation hazards have undergone 
many changes in recent years, and it is the opinion of experts in the field that as 
more experience is gained such standards will be continually re-examined and 
modified.” A state having no or few sources of potential radiation hazards outside 
the scope of federal regulation or having an insufficient number of adequately 
trained experts in the field of radiation safety upon whom it could call to administer 
any program might wisely choose not to embark on any special scheme of state regu- 
lation at this time. Other factors which a state might take into consideration in 
determining whether regulations of any sort are desirable are: whether the private 
organizations to be regulated are responsible or not; whether they have already estab- 
lished and are enforcing adequate control measures in their own establishments; the 
value to be gained by a cautious policy of waiting and seeing how the programs of 
other states fare; and finally, of course, whether there is political pressure from 
constituents for regulation. 

A second possible state policy would be to adopt measures to protect the state’s 
citizens from hazards with which the AEC is not concerned. Is there, in fact, an 
area left untouched by federal controls? The answer is clearly “yes.” Neither the 
act nor the regulations purport to deal with naturally occurring radioactive substances 
other than source materials, such as radium and radon and their daughter products; 
nor with radiation produced from X-ray machines, fluoroscopic devices, and particle 
accelerators; nor with radioactive isotopes produced by particle accelerators and not 
distributed by the AEC. Nor does the AEC concern itself with health hazards 
connected with source materials prior to their delivery to the government or its 
agents for refining. These areas, then, constitute sources of potential hazard to the 
citizens of the states which may well deserve attention. In addition, although 
radioactive isotopes are made available to private users by the AEC only pursuant 
to licenses granted by the Isotopes Division, follow-up inspections of the users of 
such isotopes are made only on a spot-check basis, with priority ‘given to the licensees 
who possess a large quantity of a particular isotope or who possess a particularly 
dangerous one. This type of inspection is used because of the large number of 
isotope shipments currently being made and because such inspection system has 
operated satisfactorily to date."© While it is illegal to transfer or acquire AEC- 
produced isotopes without license from the AEC, the spot-check type of inspection 
cannot insure that the isotopes do not pass into the possession of unlicensed persons 
who are not complying with the safety precautions required by the AEC. The 
considerations mentioned above as appropriate determinants of state action or in- 
action would also be applicable in this limited field of regulation. 

The third possible course which a state might follow would be to adopt com- 


"’ See generally NCRP, Tue Recutarion or Raptarion Exposure py Lrorstative Means (to be 


published in December 1955). 
** See Acbersold, Address to Mecting of States’ Representatives, op. cit. supra note 41a, at 18. 
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prehensive radiation protection regulations overlapping the AEC regulations, with 
or without coverage of the additional area mentioned above. Such action would 
be based on the theory that although the national government's laws and regulations 
are to be accorded a pre-eminent status over state laws and regulations, the latter 
are not invalid so long as they are not inconsistent with the federal program. Some 
legal authority for such theory could be found in the fairly recent case of California 
v. Zook.”" It would seeem, however, that such coincidental regulation has little to 
commend it. To the extent the area is covered by federal regulation, such state 
action is probably useless duplication. In addition, the legal status of such action is 
equivocal. Prior to the Zook case, the rule had been well established that such 
coincident state regulation was as ineffective as conflicting state regulation;®* and 
the Zook case, a 5-4 decision, has never been relied upon by the Supreme Court 
since it was decided. Thus, it would appear to be a poor basis on which to erect 
a structure of state regulation in this field. 

From the foregoing, it appears that the states in adopting their own health and 
safety regulations, would probably be best advised to limit themselves to dealing 
with radiation hazards outside the scope of the federal law and regulations.°"” Even 
in this limited area, the states should take care to impose regulations not for their 
own sake but only for the sake of controlling hazards that actually exist; and even 
then, only when sufficient numbers of adequately trained personnel are available to 
prepare and enforce them. Overzealousness may not only be fruitless, but may, in 
some cases, be harmful. If, for instance, the only particle accelerator in the state is 
located in a large university and operated only by a competent staff, enforced com- 


pliance with detailed, overconservative health and safety regulations might well 
cost more in terms of lost research effort than it would provide in terms of safe- 
guards, Types of state control over radiation protection that are already being 


asserted are shown in Appendix II. 

Adoption of the policy of self-restraint here recommended, however, need not 
deny the states a significant role in controlling radiation hazards within the perimeter 
of AEC responsibility. The states, however, must be willing to act in the capacity 
of agents of the national government rather than as sovereign principals. All of the 
states have one or more agencies charged with responsibility for state public health 
and industrial health and safety. Such organizations regularly check the state's 
water for impurities, its air for pollution, its industrial establishments for railings, 
lights, sanitary facilities, and so forth, To the extent that AEC inspectors make the 
same rounds while checking on uses of isotopes, or investigating concerns producing 
or utilizing special nuclear material, or disposing of waste materials, unnecessary 

®7 236 US. 725 (1949). 

** Southern Ry. v. Indiana, 236 U.S. 439 (1915); Charlestown & Western Carolina R.R. v, Varnville 


Furniture Co., 237 U.S. 597 (1915). 

*° This policy appears to be consistent with the general position being taken by the NCRP in its forth 
coming handbook, The Regulation of Radiation Exposure by Legislative Means, supra note 55. The 
NCRP, however, seems to entertain doubts (not shared by the writers) as to the power of the federal 
government to exclude the states from activity in the area federally regulated, 
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duplication of effort is involved. The AEC radiation control program, thus, might 
well be made more efficient and its limits of effective administration extended if 
the AEC inspections were made by the appropriate state agency whose officials 
already customarily monitor the locus in question. Such a procedure would be 
feasible only in states where the state health department or labor department or 
both have at their command sufficient numbers of adequately trained personnel; 
and the proficiency of its personnel would of course, determine the types of inspection 
which could be delegated to any given state agency. 

Such a procedure appears to be authorized under section 161(f) of the 1954 act,®” 
which provides that the Commission may: 


. . with the consent of the agency concerned, utilize or employ the services . . . of any 
government agency or any state or local government, or voluntary or uncompensated 
personnel, to perform such functions on its behalf as may appear desirable. 


Precedent for such use of state officials to carry out federal responsibilities to 
provide health and safety protection against tadiation hazards may be found in the 
administration of the Walsh-Healey Act, section 1(e) of which specifies that no 
part of certain government contracts may be performed under substandard working 
conditions;"’ and section 4 of which contains a clause similar to section 161(f) of 
the Atomic Energy Act of 1954.°* ‘The United States Labor Department, which is 
charged with responsibility for the administration of the Walsh-Healey Act, has 
entered into written agreements with the appropriate state administrative agencies 
in more than twenty-five states making the state agency the sole agent of the federal 
government to conduct investigations of plants in the given state to determine com- 
pliance with the federal law and administrative standards adopted for its enforce- 
ment. Such cooperative federalism under the Walsh-Healey Act points the way 
for effective administration of federal health and safety regulations under the Atomic 
Energy Act of 1954- 

The AEC should use state agencies to carry out the federal responsibilities for 
health and safety regulations wherever the AEC finds the state agency to be sufh- 
ciently equipped ‘with well-trained persons to do the job. Such a procedure would 
eliminate unnecessary, irksome duplication, save taxpayers’ money, free AEC officials 
for work in areas where state authorities cannot do the requisite job, and, in general, 
probably achieve the most effective protection against radiation hazards throughout 
the country. 

For such a program to work, certain guideposts should be observed: the AEC 
must know the identity of the state officers who will be charged with federal inves- 
tigations and must be satisfied with their capabilities; the AEC should pay the state 
agencies enough to meet the additional costs incurred by the agency in doing the 
AEC work; the types of inspection, the intervals between types of inspection, and 


*° 68 Star. 948, 42 U.S.C.A. § 2201(f) (Supp. 1954). 
*! 4g Strat. 2036 (1936), as amended, 56 Svar. 277 (1942), 41 U.S.C. § 35(e) (1946). 


*8 49 Srav. 2038 (1936), 41 U.S.C. § 38 (1946). 











Tue Rove or THe States 203 


the routine and special reports of inspection to be sent to the AEC must be clearly 
understood; the AEC must not undermine the state officials by making independent 
checks of the installations after the responsibility for them has been delegated to 
the state agency, except in emergency situations; enforcement authority should be 
retained by the AEC; and there should be a clearly designated state official respon- 
sible for administration of the state’s obligations and a clearly designated AEC 
liaison official. 

Such a program could probably be inaugurated in some states today with respect 
to isotope users and research reactor operators. Larger reactors, however, require 
a host of specialists to assess their potential hazards: physicists, engineers, sanitary 
engineers, meteorologists, hydrologists, and geologists in addition to health physi 
cists. Accordingly, it does not seem likely that the AEC will delegate its respon 
sibility for health and safety protection of such installations in the near future. 

Initiative for such a program of cooperative federalism can come from the states 
as well as from the AEC. And now is the time for initiative. Once standard prac- 
tices become adopted, inspectors hired by the AEC, and routines established, it will 
be almost impossible to modify the scheme. Furthermore, if there is a jurisdictional 
problem in the state, so that responsibility for occupational hygiene is not located 
in the public health agency, the AEC may be justifiably reluctant to use either the 
public health agency or the agency with responsibility for occupational hygiene until 
the two have joined forces to such an extent that the AEC may be sure that it is 
not involving itself in an inter-agency dispute. In a similar connection, the United 
States Labor Department and the United States Public Health Service have long had 
a written understanding with respect to their respective roles in the control and 
prevention of industrial health hazards.’ There is no reason why state agencies 
could not reach a similar understanding with respect to their respective roles in 
radiation protection. 

V 

In summary, there are great changes rapidly taking place, both technologically 
and legally, in the development of atomic energy for industrial uses. ‘The AEC still 
occupies a dominant position in atomic energy matters, but now there is also room 
for the states to formulate and implement state-wide policies, both for the encourage 
ment of atomic industrial development within their borders and for the regulation 
of risks and hazards which may be unique to the industry. In the area of radiation 
protection, the states should take only such action as is consonant with their capa 
bilities for effective enforcement, should cooperate with the AEC in enforcement 


of the comprehensive federal regulations rather than adopting conflicting or dupli 


cating regulations, and should limit their own regulations to those hazards not 
covered by the AEC regulations. Other areas of state activity should be carefully 
** See Memorandum to Form Basis of Joint Action in the Industrial Hygiene Field Between the Public 


Health Service and the Department of Labor (Bureau of Labor Standards), executed and dated Sept. 11, 
1936, reaffirmed in 1953. 
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examined to determine both their exact relation to atomic energy development and 
the changes in law, governmental structure, and state policy necessary to further the 
best interests of the state in question and its citizens. To coordinate the studies, to 
insure that they are completed, to keep the governor and all department heads 
abreast of developments in atomic energy within the state and without, some such 
office as Coordinator of Atomic Energy Activities should be created, be given the 
appropriate powers and financial backing necessary to do the job, and be staffed by 
a person of vision and determination who is capable of assuring that atomic energy 
developments in the state are commensurate with its potential. 


APPENDIX I 


Drart or AN Act to Coorpinate DeveLopMENT AND ReGcuLatory Activities 
ReLatine TO THE PeaceruLt Uses or Atomic ENeErcy 


5 


Be it enacted by etc. 
Section 1. Declaration of Policy. 

a. The state of endorses the action of the Congress of the United States 
in enacting the Atomic Energy Act of 1954 to institute a program to encourage the wide- 
spread participation in the development and utilization of atomic energy for peaceful 
purposes to the maximum extent consistent with the common defense and security and 
with the health and safety of the public; and therefore declares the policy of the State 
to be— 

1. To cooperate actively in the program thus instituted; and 

2. To the extent that the regulation of special nuclear materials and by-preduct 

materials, of production facilities and utilization facilities, and of persons operating 

such facilities may be within the jurisdiction of the State, to provide for the exercise 
of the State’s regulatory authority so as to conform, as nearly as may be, to the Atomic 

Energy Act of 1954 and regulations issued thereunder, to the end that there may, in 

effect, be a single harmonious system of regulation within the State. 

b. The State of recognizes that the development of industries pro- 
ducing or utilizing atomic energy may result in new conditions calling for changes in 
the laws of the State and in regulations issued thereunder with respect to health and 
safety, working conditions, workmen's compensation, transportation, public utilities, life, 
health, accident, fire, and casualty insurance, the conservation of natural resources, in- 
cluding wildlife, and the protection of streams, rivers, and airspace from pollution, and 
therefore declares the policy of the State to be— 

1. To adapt its laws and regulations to meet the new conditions in ways that will 

encourage the healthy development of industries producing or utilizing atomic energy 

while at the same time protecting the public interest; and 

2. To initiate continuing studies of the need for changes in the relevant laws and 

regulations of the State by the respective departments and agencies of the State which 

are responsible for their administration; and 

3. To assure the coordination of the studies thus undertaken, particularly with other 

atomic industrial development activities of the State and with the development and 

regulatory activities of other States and of the Government of the United States. 


Comment on Section 1: 
The principal function of this section is to state the objectives of the state act. The section 
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does not seck to set forth findings to provide the bases to sustain the constitutionality of the 
statute since, in aligning the enacting State's policy with that of the Federal Government, 
the Act should enable the State to enjoy the benefit of the findings declared by Congress 
in the Atomic Energy Act of 1954. 


Section 2. United States Licenses or Permits Required. 

No person shall manufacture, construct, produce, transfer, acquire or possess any special 
nuclear material, by-product material, production facility, or utilization facility, or act as 
an operator of a production or utilization facility wholly within this State unless he shall 
have first obtained a license or permit for the activity in which he proposes to engage 
from the United States Atomic Energy Commission if, pursuant to the Atomic Energy 
Act of 1954, the Commission requires a license or permit to be obtained by persons pro 
posing to engage in activities of the same type over which it has jurisdiction. 

Comment on Section 2: 

Some question has been raised whether, in the absence of a war emergency, the Federal 
Government's authority reaches as far as the licensing requirements of the 1954 Atomic 
Energy Act would extend it. If this doubt should prove valid, a gap would exist in regu- 
latory power. Since the very possibility that such a gap may exist invites challenge, there 
is need for the enactment of a statutory provision designed to close the gap without im- 
posing regulatory burdens in this field that State Governments are not equipped to carry 
and without giving rise to any conflict between State and Federal authority. This is the 
purpose which Section 2 is intended to fulfill. 

If the Federal Government requires that a license or permit be obtained for any one 
of the type of atomic activities listed in Section 2 whenever that activity is carried out 
within the jurisdiction of the Federal Government, no person will be permitted to conduct 
that activity wholly within the State without first getting a Federal license or permit. It 
will therefore be of no advantage to a person seeking to escape compliance with Federal 
licensing requirements to raise jurisdictional issues. 

If the Constitutional authority of the Federal Government is held to cover the listed 
activities, even when conducted wholly within a State, the State would have concurrent 
authority with the Federal Government unless the latter were held to have pre-empted 
the field. 

If the Federal Government is held to have preempted the field, Section 2 will have 
been of no legal effect. However, it will not have interfered as a practical matter with the 
exercise of Federal authority, and it will have served as a deterrent to any search for a 
loophole in regulatory authority. 

The question may be raised whether this section represents an unconstitutional dele 
gation of future legislative power to the Federal Government by the State Government. 
Undoubtedly, from time to time, the Federal Government would announce new license 
requirements subsequent to the enactment of the State Act, and it may be argued that 
these new requirements represent a change in State law. Section 2 seems reasonably safe 
from attack, however, since it merely uses the possession of the Federal license as a fact 
indicating that the possessor is a fit person to engage in the activity to which the license 
applies. Section 2 15 like a statute conferring certain privileges on persons who have been 
admitted to the bars of other States. Statutes of this sort are not considered unconstitu- 
tional by the fact that the requirements for admission to the bar may be changed by the 
other States in the future. And a State may condition the transport of intoxicating liquor 
through its territory on the fact that the consignee in another state may lawfully receive 
it. Carter v. Virgimia, 321 U.S. 131 (1944). 
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The Opinion of the Justices, 239 Mass. 606, 133 N.E. 453 1921 deals with a legislative 
attempt to punish under State law violations of the Federal prohibition laws which, of 
course, were subject to change by the Congress. This was held invalid as an unlawful 
delegation of legislative power. One of the sections declared invalid contained a provi- 
sion relating to Federal permits that was like that in Section 1. However, the same section 
also declared violations of the Federal law to be violations of State law and so was clearly 
invalid on the general ground of objection stated by the Court. There was no occasion to 
test the separability of the section’s provisions, and so the good part fell with the bad. 

The activities covered by Section 2 do not extend to “source materials,” e.g. uranium 
ore. The handling of these is not attended by danger. The application of regulations is 
likely to turn on minor variations in ore content. Because of the resulting uncertainty, 
the adoption of State laws or regulations relating to source materials might, in effect, em- 
barrass activities involving ores that contain minute quantities of uranium. Absent a show- 
ing or a need for protection, no action now seems called for. 


Section 3. Conduct of Studies Concerning Changes in Laws and Regulations with a View 
to Atomic Industrial Development. 

Each of the following departments and agencies of the State Government is directed to 
initiate and to pursue continuing studies as to the need, if any, for changes in the laws 
and regulations administered by it that would arise from the presence within the State of 
special nuclear materials and by-product materials and from the operation herein of pro- 
duction or utilization facilities, and, on the basis of such studies, to make such recom- 
mendations for the enactment of laws or amendments to law administered by it, and such 
proposals for amendments to the regulations issued by it, as may appear necessary and 
appropriate. 

a. The Department of Public Health, particularly as to hazards, if any, to the public 
health and safety. 

b, The Department of Labor, particularly as to hazardous working conditions, if any. 

c. The Workmen’s Compensation Commission, particularly as to the time and charac- 
ter of proof of claims of injuries and the extent of the compensation allowable therefor. 

d. The Department of Public Highways, particularly as to the transportation of 
special nuclear materials and by-product materials on highways of the State. 

¢. The Public Utilities Commission, particularly as to the transportation of special 
nuclear materials and by-product materials by common carriers not in interstate commerce 
and as to the participation by public utilities subject to its jurisdiction in projects looking 
to the development of production or utilization facilities for industrial or commercial use. 

f. The Department of Insurance, particularly as to the insurance of persons and 
property from hazards to life and property resulting from atomic development. 

g. The Department of Conservation, particularly as to the hazards, if any, to the 
natural resources of the State, including wildlife, and as to the protection, if necessary, 
of rivers, streams, and airspace from pollution. 

h. Such other departments and agencies (including departments and agencies of 
political subdivisions of the State) as the Governor may direct and for the purposes 
specified by him. 

Comment on Section 3: 

This section is premised on the supposition that study will disclose a need for a number 
of changes in existing laws and regulations to take care of new conditions created by 
atomic development for peaceful uses. The statutory directive will justify the use by the 
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several departments and agencies of their personnel in making the studies thus called 
for, a step that some of them might otherwise be reluctant to take. 

In a number of states, important responsibilities affecting atomic energy developments 
may be vested in the governments of cities, counties and other political subdivisions 
of the State. For example, city planning and zoning boards and building commissioners 
exercise powers that could affect the location and construction of reactors within municipal 
limits. The language in brackets in paragraph (h) is intended to enable local governments 
to be brought within the range of the planning activities if this should be thought de 
sirable. In any particular State, special provisions may be needed to reflect the legal 
relationships existing between the State and its subdivisions. 

The names of departments and agencies used in this draft are given simply as examples. 
The list would not be accurate in any single State. 


Section 4. Coordination of Studies and Development Activities. 

a. The Governor and Council shall appoint a citizen of this State to serve as adviser 
to the Governor with respect to atomic industrial development within the State; as co 
ordinator of the development and regulatory activities of the State relating to the indus 
trial and commercial uses of atomic energy; and as deputy of the Governor in matters 
relating to atomic energy, including participation in the activities of any committee formed 
by the New England States to represent their interest in such matters and also cooperation 
with other States and with the Government of the United States. The person so appointed 
shall have the title of Coordinator of Atomic Development Activities. 

6. The Coordinator of Atomic Development Activities shall have the duty of co 
ordinating the studies, recommendations, and proposals of the several departments and 
agencies of the State (and its political subdivisions) required by Section 3 of this Act with 
each other and also with the programs and activities of the Department of Industrial 
Development of the State. So far as may be practicable, he shall coordinate the studies 
conducted, and the recommendations and proposals made, in this State with like activities 
in the New England and other States and with the policies and regulations of the United 
States Atomic Energy Commission. In carrying out his duties, he shall proceed in close 
cooperation with the Department of Industrial Development. 

c. The several departments and agencies of the State (and its political subdivisions) 
which are directed by Section 3 of this Act to initiate and pursue continuing studies are 
further directed to keep the Coordinator of Atomic Development Activities fully and cur 
rently informed as to their activities relating to atomic energy. No regulation or amend 
ment to a regulation applying specifically to an atomic energy matter which any such 
department or agency may propose to issue shall become effective until 30 days after it 
has been submitted to the Coordinator, unless, upon a finding of emergency need, the 
Governor by order waives all or any part of this 30-day period. 

d. The Coordinator of Atomic Development Activities shall keep the Governor and 
Council and the several interested departments and agencies informed as to private and 
public activities affecting atomic industrial development and shall enlist their cooperation 
in taking action to further such development as is consistent with the health, safety and 
general welfare of this State. 

¢. The Coordinator of Atomic Development Activities shall be paid a salary of $ 
per annum. 


Comment on Section 4: 
This section is premised on the proposition that what 1s everybody's business 1s nobody's 
business and therefore seeks to make sure that atomic development and regulation 1s some 
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body's business. The office of the Coordinator of Atomic Development Activities is pro- 
posed so that at least one person in a central position in the State Government will be 
responsible for seeing that the way is cleared for atomic development and that this is done 
without jeopardizing the public interest. If substantially similar statutes were enacted in 
all the New England states, the Coordinators could cooperate in developing a vigorous 
and sensible regional program. In any event, it 1s to be hoped that the present New Eng- 
land Committee on Atomic Energy will be succeeded by a similar body charged with 
encouraging a regional approach to the problems of atomic industrial development and 
any Coordinators appointed in the New England States could work closely with that 
organization. 

Since the Coordinator's duties would cut across the fields of activity of many depart- 
ments in the State Government, there is some risk that he would be by-passed by depart- 
ments that were not alive to the need for cooperation. This problem would be accentuated 
if it is decided to bring departments and agencies of county, city and other local govern- 
ments within the range of the Coordinator's activities. Accordingly, to make sure that the 
Coordinator can discharge his function effectively, it is provided in paragraph (c) that 
he be kept fully informed and given advance notice of proposed regulations so that he 
may make his views heard before possibly detrimental action can be taken. This require- 
ment may be waived by the Governor. The provision has some analogy in the various 
provisions for advance notice of proposed action that must be given to the Joint Committee 
on Atomic Energy in Congress. However, the flow of information is not to be wholly 
in one direction. Paragraph (d) requires the Coordinator to keep the various agencies 
informed of atomic developments. 

The work of the Coordinator would be on a full-time basis in some States, but in others 
part-time service would probably suffice. No attempt has therefore been made in para- 
graph (e) to specify either a salary for the Coordinator or the terms of his service. 


Section 5. Injunction Proceedings. 

Whenever, in the opinion of the Attorney General, any person is violating or is about to 
violate Section 2 of this Act, the Attorney General may apply to the appropriate court for 
an order enjoining the person from engaging or continuing to engage in the activity viola- 
tive of this Act and upon a showing that such person has engaged, or is about to engage in 
any such activity, a permanent or temporary injunction, restraining order, or other order 


may be granted. 


Comment on Section 5: 

No criminal penalties have been provided for violation of Section 2. The cases, if any, are 
sure to be rare, and are likely to be intended to test the scope of Federal controls rather 
than to violate willfully a legal requirement known to be valid. To meet this situation, 
an injunction proceeding should suffice. 

Section 6. Funds Provided. 

There is hereby authorized to be appropriated the sum of $ for the salary of the 
Coordinator of Atomic Development Activities and for secretarial, travel, printing, and 
other necessary expenses incurred by him in the performance of his duties. 


Section 7. Definitions. 
As used in this Act, 

a. The term “atomic energy” means all forms of energy released in the course of 
nuclear fission or nuclear transformation. 

6. The term “by-product material” means any radioactive materials (except special 
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nuclear materials) yielded in or made radioactive by exposure to the radiation incident 


to the process of producing or utilizing special nuclear materials, 

c. The term “production facility” means (1) any equipment or device capable of 
the production of special nuclear material in such quantity as to be of significance to the 
common defense and security, or in such manner as to affect the health and safety of the 
public; or (2) any important component part especially designed for such equipment or 


device. 

d. The term “special nuclear material” means (1) plutonium and uranium enriched 
in the isotope 233 or in the isotope 235, and any other material which the Governor 
declares by order to be special nuclear material after the United States Atomic Energy 
Commission has determined the material to be such; or (2) any material artificially en 
riched by any of the foregoing. 

e. The term “utilization facility” means (1) any equipment or device, except an 
atomic weapon, capable of making use of special nuclear materials in such quantity as 
to be of significance to the common defense and security, or in such manner as to affect 
the health and safety of the public, or peculiarly adapted for making use of atomic energy 
in such quantity as to be of significance to the common defense and security, or in such 
manner as to affect the health and safety of the public; or (2) any important component 
part especially designed for such equipment or device 

f. The term “operator” means any individual who manipulates the controls of a 


utilization or production facility. 


~~ 


Comment on Section 7 
The definitions contained in paragraphs (a) and (b) are indentcal to the corresponding 
ones in the Atomic Energy Act of 1954. However, the definitions of “production facility” 
and “utilization facility” in paragraphs (c) and (e) respectively have been broadened by 
eliminating the provisions in the Federal Act which give the Commission power to nai 
row the category by rule. After the word “device” in the first line of (c) and “weapon” 
in the second line of (e), the Federal Act includes the phrase “determined by rule of the 
Commission to be” and also, after the word “device” at the end of each definition, it 
includes the phrase “as determined by the Commission.” Both these phrases have been 
eliminated. 

The reason these definitions have been revised in this way is that their retention in 
their original form would have left the applicability of Section 2 to depend on rules of 
the Atomic Energy Commission to be made in the future. This might have led to a de 
cision that Section 2 represent an unconstitutional delegation of legislative power by the 


State to the Federal Government. 

Fortunately, for the purposes of Section 2, there is no need to narrow the definitions 
as closely as the Federal Act requires since in no case would Section 2 impose any actual 
requirement for an intra-state activity unless the Federal Act required a license or permit 
for the same type of activity. The scope of the Federal Act thus becomes the final deter 
minant of the scope of Section 2, but in a way that is believed to be constitutional. 

In Section 3 the same terms are used in describing the areas of study to be pursued 
by the several departments and agencies of the State Government. Despite the fact that 
the areas are defined in this Act more broadly than the corresponding areas are defined 
in the Federal Act, there would be no reason for the departments and agencies to carry 
their studies to the logical extremes permitted by these State definitions. 

The definition of “special nuclear material” in paragraph (d) differs from the Federal 
definition by giving the Governor power to enlarge the category, a power conferred by 
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the Federal Act on the Atomic Energy Commission. However the Governor is authorized 
to take this action only after the Commission has added the new material or materials to 
the category. This definition could not be treated as were the definitions of the facilities 
since it provided no broad category which the Commission had power to narrow. For- 
tunately, as a practical matter, there will in all probability be very few additions to the 
list so the Governor will not be burdened by the task of keeping the State Act in line with 
the Federal in this respect. 

The Federal definition also explicitly excludes “source material,” an exclusion that 
seems to have been added out of excess of caution. To introduce it here would require 
a definition of “source material.” The precaution seems unnecessary. 


Revised Draft 
May 15, 1955. 
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’ | | | 
Btate frtataflaf{s{[ol]7] State li}alala 5|6]7 

Alabama | xX || Nebracks x 
Arizona | | j || Nevada | 
Arkansas | X | xX ||New Hampshire | x x 
California | xX | xX | | x ||New Jersey | xX | x x 
Colorade | X | X | X |New Mexic ee: 
pm i ut x xX | xX x IINew York i xX x | . x xX 
Delaware | | X | | | | ||North Carolina 
Florida | | | | xX ||North Dakota | | 
Georgia | | | | | x x Ohio | | 
Idaho | \ | X |/Oklahoma xX 
Mlinois | | xX | ||Oregon xX xX 
Indiana | || Pennsylvania Siam Gi xX xX 
lowa | | | || Rhode Island | | X xX 
Kansas | xX | x xX ||South Carolina 
Kentucky | eh | |\South Dakota 

| ees | 
louisiana | } xX | Tennessee | | 
Maine | | } | | | Texas | x | x xX 
Maryland | | | | xX || Utah | | 
Massachusetts xX | x | || Vermont 
Michigan | | | | xX | || Virginia | | 
Minnesota | | | xX | || Washington x xX 
M isesieesi ppd | } | | x “hg Virginia } | X 
Missouri | } | x |] Wisconsin | | | x x 
Montana | | | | || Wyoming | | xX | | 

| } | | | | 





Covomn 1: States with statutes specifically authorizing radiation control regulations or governing radiation hazards 

Coton 2: States with comprehensive public health regulations for control of ionizing radiation 

Covomn 3; States with public health regulations for control of specified types or aspects of ionizing radiation 

CoLumn 4: States with comprehensive industrial hygiene regulations for control of ionizing radiation. 

Covown 5: States with industrial hygiene regulations for control of specified types or aspects of ionizing radiation. 

Covomn 6: States reporting satisfactory, informal cooperation with the AEC in matters of inspection and control of isotope users 
Covumn 7: States in which injuries resulting from excessive radiation exposure are compensable under workmen's compensation laws. 


*Regulations have been proposed but not adopted 
tee also Administrative Problems in Radiation Protection, Nucleonics, Dec, 1954, p. 8, in which Drs. Tabershaw and Harris explore 


the essential elements of radiation protection regulations of a number of governmental, industrial, and other organizations. 
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